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EXECUTIVE SUMMARY

The Tennessee Department of Environment and Conservation, DOE Oversight Division (the
division) is providing a report of its independent environmental monitoring for the calendar year
2001. Thereport is a series of individual reports completed by division personnel. The reports are
organized by general areas of interest: Surface Water; Sediment; Drinking Water; Biological/Fish
and Wildlife; Groundwater; Air Quality and Radiation. An abstract is provided in each report.
All supporting information and data used in the completion of these reports are available for
review in the division’sfiles.

Surface Water

The surface water sampling is an attempt to assess the environmental impact and quality of
rivers, streams, lakes and impoundments around the Oak Ridge Reservation (ORR). Surface
water samples for physical and chemical parameters were collected at 23 locations and compared
against the Tennessee Water Quality Criteria (TWQC) standards. None of the sampled sites
exceeded the TWQC criteria for recreation. The surface water seems to be relatively healthy for
its classified uses indicating that the drinking water sources pose no apparent health risks from
contamination.

Sediment

Sediment sampling showed no levels of concern for the contaminants sampled. Mercury
concentrations in samples taken in the Clinch River below the confluence of Poplar Creek are
elevated but are still below Department of Energy’s (DOE) Preliminary Remediation Goals
(PRG). Further investigations for sediment mercury are expanded in 2002 to include two
sampling sites at the Tennessee River.

Drinking Water

The monitoring activities through oversight and independent sampling of the sanitary water
distribution systems on the ORR met the regulatory requirement of 0.2 mg/L for residual
chlorine. No elevated levels of bacteria above the regulatory limits were reported. The
Environmental Radiation Ambient Monitoring System (ERAMS) indicate that radionuclides are
well below regulatory criteria. However, tritium has been consistently higher for the Gallaher
water treatment plant than the four other systems monitored in the program.

Biological, Fish and Wildlife

Diatom and benthic macroinvertebrate samples were collected from twelve study sites located on
five streams. East Fork Poplar Creek, Bear Creek, White Oak Creek, Melton Branch, and
Mitchell Branch. Sampling results indicate that streams exhibit signs of increasing water quality
with distance downstream of DOE influences. However, the number of sensitive species and the
total number of species at the study sites continue to be depressed compared to their respective
reference locations.

During the 2001 sampling, 232 Canada Geese were captured and tested for radiological
contamination. None of the birds analyzed had levels of gamma radionuclides above the 5pCi/g
gamerelease level.



Groundwater

The results of residential wells sampled showed no discernible impact from the activities of DOE
on the ORR. The well samples were analyzed for volatile organic compounds, nutrients,
radiochemistry, general chemistry, and selected metals. The general groundwater quality of the
eleven residential wells appears to be acceptable. The data indicate that sample concentrations
are in arange that could be considered background water quality. The independent sampling of
springs and seeps on the ORR provided indication of movement of contaminants in the
subsurface and in the groundwater. Springs in Bear Creek valley down gradient from the Bear
Creek buria grounds continue to be impacted by radiochemical, metal and volatile organic
constituents.

A hydrogeologic investigation of SS-5 (a spring) to determine groundwater flow from Chestnut
Ridge and Bear Creek valley was conducted to improve monitoring for the Spallation Neutron
Source facility and Y-12. The groundwater tracing evidenced a connection between the Chestnut
Ridge hydrogeol ogic regimes and that of Bear Creek at SS-5.

Air Quality

ERAMs gamma annual analyses were unavailable for this report. However, the analyses for gross
apha and gross beta did not indicate a significant impact on local air quality from activities on
the ORR. As well, the ERAMS data mirrored trends obtained from the results of the perimeter
and fugitive air monitoring program, indicating no significant impact on the local air quality
attributable to DOE activities on the ORR. The fugitive radiological air emission results at sites
of interest were consistently higher than background measurements but below Clean Air Act
standards.

The Hazardous Air Pollutants (HAPs) for metal monitoring at Y-12 and Oak Ridge National
Laboratory (ORNL) indicated no apparent elevated levels of the metals of concern. HAPs metals
monitored were arsenic, beryllium, cadmium, total chromium, lead, nickel and uranium metal.

Radiation

All doses reported for 2001 at off-site locations were below the state primary dose limit for
members of the public. However, some locations associated with the uranium hexafluoride
cylinder storage yard at East Tennessee Technology Park (ETTP) that are potentialy accessible
to the public due to DOE re-industrialization efforts, have doses in excess of the state/DOE
primary dose limits for members of the public.

Maintenance of DOE boundaries and fences is very essential and important to prevent public
exposure. The rea time ambient gamma monitoring of four sites on the ORR, (the 3513 Waste
Holding Basin, Corehole 8 remedial action, the Molten Salt reactor and the K-33 process
building) showed the highest result of 324uR/hr at the Corehole 8 remedia action site. The
ambient gamma radiological screening of the sediments of Poplar Creek from its confluence with
Clinch River upstream to the mouth of East Fork Poplar Creek indicated no previously
unidentified radioactively contaminated sites.

vi



The footprint reduction survey focused on identifying potential anthropogenic sources of
contamination and exit pathway releases on the ORR that could render portions of land unfit for
release. The footprint survey investigated 21,439 acres of ORR land. The facility survey program
characterizes the overal condition of building and other related facilities on the ORR for
physical condition, level of contamination and the potential release of contaminants to the
environment. The survey program evaluated 17 facilities and found that eight posed a high
potential for environmental release. However, corrective measures by DOE have removed seven
facilities from this category of high potential environmental release list.

Conclusion

The 2001 monitoring results showed continuous effort by DOE to improve the overall health of
the public and the environment. DOE is moving in the right direction to treat and dispose of
some legacy wastes. Buried wastes, however, pose a potential risk to the public and the
environment. Therefore, it will be necessary and prudent for the state to continue its monitoring
efforts to detect as early as possible, potentia releases from these waste accumulation areas and
burials.
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INTRODUCTION

The Tennessee Department of Environment and Conservation, DOE Oversight Division (the
division), in accordance with the Tennessee Oversight Agreement Attachment A.7.2.2, is
providing an annual environmental monitoring report of the results of its monitoring and analysis
activities during the calendar year of 2001, for public distribution. The division was established
in 1991 to administer the Tennessee Oversight Agreement and the CERCLA required Federal
Facility Agreement. These agreements are designed to assure the citizens of Tennessee that their
health, safety, and environment are being protected through existing programs and substantial
new commitments by the Department of Energy (DOE).

The division’s monitoring efforts planned for 2002 are described in its 2002 Environmental
Monitoring Plan as submitted to the DOE Oak Ridge Operations in January 2002. All of the
environmental monitoring projects planned for 2002 were attempted by the Division except for
one. The study on the Y-12 Landfill seeps and springs was not completed in full because of
drought and personnel changes.

The report consists of a series of individual reports that involve independent environmental
monitoring by the division. The individual reports are organized by general areas of interest:
Surface Water; Drinking Water; Biological/Fish and Wildlife; Groundwater; Air Quality; and
Radiation. Abstracts and conclusions are available in each report to provide a quick overview of
the content and outcome of each monitoring effort. All supporting information and data used in
the completion of these reports are available for review in the division’s program files. Overall,
the report characterizes and evaluates the chemical and radiological emissions in the air, water,
and sediments both on and off the Oak Ridge Reservation.

The division has considered the location, environmental setting, history, and on-going DOE
operations in its environmental monitoring programs. The information gathered provides a better
understanding of the fate and transport of contaminants released from the Oak Ridge Reservation
into the environment. This understanding has lead to the development of an ambient monitoring
system and increased the probability of detecting releases in the event that institutional controls
on the Oak Ridge Reservation fail.

Currently, the division’s monitoring activities have not detected any imminent threats to public
health or the environment outside of the Oak Ridge Reservation. However, unacceptable rel eases
of contaminants from past DOE operational and disposal activities continue to pose risk to the
environment and it is imperative to note that if current institutional controls fail or if the present
contaminant source controls can no longer be maintained, the public would be at risk of
environmental contamination.
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Site Description

The DOE Oak Ridge Reservation (ORR), as shown in Figure 1, encompasses approximately
35,000 acres and three major operational DOE facilities: the Oak Ridge National Laboratory
(ORNL), the Oak Ridge Y-12 Plant (Y-12), and the East Tennessee Technology Park (ETTP,
formerly the K-25 Gaseous Diffusion Plant). The initial objectives of the ORR operations were
the production of plutonium and the enrichment of uranium for nuclear weapons components. In
the 56 + years since the ORR was established, avariety of production and research activities have
generated numerous radioactive, hazardous, and mixed wastes. These wastes, along with wastes

from other locations, were disposed of on the ORR. Early waste disposal methods on the ORR
were rudimentary compared to today's standards.
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Figure 1: The Oak Ridge Reservation

The ORR is located within the corporate boundaries of the city of Oak Ridge, Tennessee, in the
counties of Anderson and Roane. The Reservation is bounded on the north and east by residential
areas of the city of Oak Ridge and on the south and west by the Clinch River. Counties adjacent
to the Reservation include Knox, Loudon, and Morgan. Meigs and Rhea counties are
immediately downstream on the Tennessee River from the ORR. The nearest cities are Oak
Ridge, Oliver Springs, Kingston, Lenoir City, Harriman, Farragut, and Clinton. The nearest
metropolitan area, Knoxville, lies approximately 20 miles to the east. Figure 2 depicts the general
location of the Oak Ridge Reservation and nearby cities.
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Figure 2: Location of the Oak Ridge Reservation

The ORR liesin the Valley and Ridge Physiographic Province of East Tennessee. The Valley and
Ridge Province is a zone of complex geologic structures dominated by a series of thrust faults
and characterized by a succession of elongated southwest-northeast trending valleys and ridges.
In general, the ridges are underlain by sandstones, limestones, and/or dolomites that are relatively
resistant to erosion. The valleys are underlain by weaker shales and more soluble carbonate rock
units.

The hydrogeology of the ORR is very complex with a number of variables influencing the
direction, quantity, and velocity of groundwater flow that may or may not be evident from
surface topography. In many areas of the ORR, groundwater appears primarily to travel along
short flow paths in the storm flow zone to nearby streams. In other areas, evidence indicates
substantial groundwater flow and, thereby, contaminant transport may occur preferentially in
fractures and solution cavities in the bedrock for relatively long distances.

As seen in Figure 3, streams on the ORR drain to the Clinch River. Melton Hill Dam impounded
the Clinch River in 1963. Contaminants released on the Oak Ridge Reservation enter area
streams (e.g., White Oak Creek, Bear Creek, East Fork Poplar Creek, and Poplar Creek) and are
transported into the Clinch River and Watts Bar Reservoir on the Tennessee River.
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The climate of the region is moderately humid and the annual average precipitation is around 55
inches. Winds on the reservation are controlled, in large part, by the valey and ridge topography
with prevailing winds moving up the valleys (northeasterly) during the daytime and down the

valleys (southwesterly) at night.
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Chapter 1 SURFACE WATER MONITORING

Ambient Surface Water Monitoring Program
Principle Author: John Peryam

Abstract

Surface water analysis is a key component of environmental quality and impact assessment for
rivers, streams, lakes, and impoundments. The DOE Oversight Division conducted sampling at
23 sites in 2001. The samples were analyzed for standard water quality parameters. Based on
comparisons with the Tennessee Water Quality Criteria (TWQC) for recreation, none of the sites
exceeded these criteria.

I ntroduction

The Tennessee Department of Environment and Conservation’'s DOE Oversight Division
(TDEC/DOEO) conducts an ambient surface water sampling program that monitors 25 sites.
Seven sites were originally chosen for the purpose of detecting any possible contamination from
DOE sdites via surface water, stormwater, or groundwater. Sites 1 and 2 were chosen as
background data collection sites and are located above the Oak Ridge Reservation before any
impact by the three DOE sites. The original seven sampling sites on the Clinch River (sites 1
through 7) have been sampled quarterly under this program from 1993 to 1996. In 1997, fifteen
sampling sites were added to the program. These newer sites are tributaries of the Clinch River
located on the Oak Ridge Reservation (ORR). These sites are numbered 8 through 22 and listed
in Table 1.1 and Figure 1.1. Three new sites were added in 1999. These three new sites are
numbered 23 through 25; two of these are background streams (Clear Creek and White Creek)
and the other unnamed stream is atributary of the Clinch River that flows through Oak Ridge.

Chemical contamination levels in streams may fluctuate greatly due to many factors, such as
dilution, concentration, intermittent sources of contaminants, absorption, chemical interactions
with geological substrates, etc. The Clinch River, being large and subject to dilution, is not
expected to have high concentrations of pollutants in surface water grab samples. However, the
sampling data do set up a baseline for comparison to previous sampling events. In the case of an
unplanned release or an accident, the sampling data may help to reflect the amount and extent of
pollution.

The sampling sites were sampled twice during 2001. Samples were analyzed for each of the

parameters in Table 1.2. Surface water data was compared with Tennessee Water Quality
Criteria.
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Table 1.1 Sample L ocations:

Site L ocation Clinch River | Quarter(s)
Mile Sampled

1 Downstream of Norris Dam 78.7 2,4

2 Anderson County Water Treatment Plant 52.6 2,4

3 Méelton Hill Park 35.5 2,4

4 Grubb Islands 17.9 2,4

5 Brashear Island 10.1 2,4

6 Bull Run Steam Plant 48.7 2,4

7 Water Treatment Plant 41.2 2,4

8 Scarboro Creek 41.2* 2,4

9 Kerr Hollow Branch 41.2% 2,4

10 McCoy Branch 37.5* 2,4

11 Western Branch 37.5* None**
12 East Fork of Waker Branch 33.2* 2,4

13 Bearden Creek 31.8* 2,4

14 Unnamed Stream 27.0* None**
15 Unnamed Stream 26.6* 2,4

16 Unnamed Stream 23.0* 2,4

17 Unnamed Stream 20.0* 2,4

18 Raccoon Creek 19.5* 2,4

19 Ish Creek 19.1* 2,4

20 Grassy Creek 14.55* 2,4

21 Unnamed Stream 14.55* 2,4

22 Unnamed Stream 14.45* 2,4

23 Unnamed Stream 51.1* 2,4

24 White Creek N.A. 2,4

25 Clear Creek 77* 2,4

*This figure is the approximate Clinch River Mile where the tributary meets theriver.
** Stream was dry during one or more sampling trips.
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Figure 1.1 Map of Sampling Sites (SeeTable 1.1)
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Table 1.2. Ambient water sampling parameters

Parameter Units Tennessee Water Quality Criteria (TWQC)*
Conductivity umho
Dissolved Oxygen mg/I 5.0 (f)
pH Units 6.5-8.5 (f)
Temperature degreesC <=305
E. Coli cfu/200ml 1000
Enterococcus cfu/200 ml
Residue - dissolved mg/I| 500 (d)
Nitrogen, NO; & NO, mg/l
Nitrogen, ammonia mg/|
Residue - suspended mg/I
Nitrogen, total kjeldahl mg/I
Phosphate, total ug/l
Hardness, total, as CaCO4 mg/l
Arsenic, As ug/l 1.4(r)
Cadmium, Cd ug/| 3.9(f)
Chromium, Cr ug/l 16 (f)
Copper, Cu ug/l 17.7 (f)
Iron, Fe ug/l
Lead, Pb ug/l 5 (d)
Manganese, Mn ug/l
Mercury, Hg ug/| 0.14(r)
Zinc, Zn ug/l 117 ()

*Tennessee Water Quality Criteria: (d)-domestic water supply, (f)-fish & aquatic life, (r)-recreation.
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Sampling Sites

Ste 1 — Downstream of Norris Dam: Samples are taken from the Clinch River from the
bank at the first recreation access point downstream of Norris Dam. The coordinates are
approximately 36° 13' 11" N latitude and 84° 05' 20" W longitude. This site is upstream of
possible DOE impacts and is a reference site in this respect. It may, however, show
effects of agricultural, industrial and residential activities upstream.

Ste 2 - Anderson County Water Treatment Plant: Samples are taken from the Clinch
River from a boat in an area approximately 20 to 40 feet from the west bank of the river,
just offshore from the water treatment plant. The coordinates are approximately 36° 03'
46" N latitude and 84° 11' 49" W longitude. This site is upstream of possible DOE
impacts and is a reference site in this respect. It may, however, show effects of
agricultural, industrial and residential activities upstream.

Ste 3 - Melton Hill Park: Samples are taken by the same methods as used at Site 2 in an
area approximately 20 to 40 feet from the west bank of the river approximately one half
mile downstream of the Knoxville Utility Board's pumping station. The coordinates are
approximately 35°56' 39" N latitude and 84° 14' 21" W longitude.

Ste 4 - Grubb Islands: Samples are taken by the same methods as used at Site 2 in an
area approximately 20 to 40 feet from the west bank of the river approximately 100 to
200 feet downstream of the larger Grubb Island. The coordinates are approximately 35°
53'52" N latitude and 84° 22' 24" W longitude.

Ste 5 - Brashear Isand: Samples are taken by the same methods as used at Site 2 in an
area approximately 20 to 40 feet south of the last sandbar (going downstream) of the river
approximately 400 to 500 feet upstream of Brashear Island. The coordinates are
approximately 35°55' 13" N latitude and 84° 26' 02" W longitude.

Ste 6 - Bull Run Steam Plant: Samples are taken by the same methods as used at Site 2 in
an area approximately 20 to 40 feet of the west bank of the river at a point near the
upstream end of the skimmer wall. The coordinates are approximately 36° 01' 28" N
latitude and 84° 10" 02" W longitude.

Ste 7 - Water Treatment Plant: Samples are taken by the same methods as used at Site 2
in an area approximately one half mile downstream of the Water Treatment Plant Intake.
The coordinates are approximately 35° 58" 30" N latitude and 84° 12' 30" W longitude.

Ste 8 - Scarboro Creek: Samples are taken from the creek at a point near the confluence

with Melton Hill Lake. The coordinates are approximately 35° 58' 59" N latitude and 84°
13 00" W longitude.

1-5



Ste 9 - Kerr Hollow Branch: Samples are taken from the creek at a point about 50 feet
from the confluence with Melton Hill Lake. The coordinates are approximately 35° 58'
45" N latitude and 84° 13' 37" W longitude.

Ste 10 - McCoy Branch: Samples are taken from the creek approximately 150-200 feet
upstream of the confluence with Melton Hill Lake. The coordinates are approximately 35°
57' 57" N latitude and 84° 14' 54" W longitude.

Ste 11 - Western Branch: Samples are taken from the creek at a point about 150 yards
from the confluence with Melton Hill Lake. The coordinates are approximately 35° 58'
00" N latitude and 84° 15' 05" W longitude.

Ste 12 - East Fork of Walker Branch: Samples are taken from the creek in alength of the
stream about 150 feet in distance, beginning about 100 feet from the confluence with
Melton Hill Lake. The exact location depends upon the water level of the Clinch River at
the time of sampling. The gradient of the stream at this point is slight and sometimes the
river backs up into the stream, therefore sampling must be done farther upstream to
obtain a sample representative of the stream and not the river. The coordinates are
approximately 35°57' 22" N latitude and 84° 15' 58" W longitude.

Ste 13 - Bearden Creek: Samples are taken from the creek at point about 150 feet from
the confluence with Melton Hill Lake. The coordinates are approximately 35° 56' 05" N
latitude and 84° 17' 01" W longitude.

Ste 14 — Unnamed Stream: Samples are taken from the creek at a point about 50 feet
from the confluence with Melton Hill Lake. The coordinates are approximately 35° 54'
25" N latitude and 84° 16" 39" W longitude.

Ste 15 — Unnamed Stream: Samples are taken from the creek at a point about 30 feet
from the confluence with Melton Hill Lake. The coordinates are approximately 35° 54'
21" N latitude and 84° 17' 06" W longitude.

Ste 16 — Unnamed Stream: Samples are taken from the creek at a point about 120 feet
from the confluence with the Clinch River. The coordinates are approximately 35° 53' 22"
N latitude and 84° 18' 04" W longitude.

Ste 17 — Unnamed Stream: Samples are taken from the creek at a point about 2000 feet
from the confluence with the Clinch River. The coordinates are approximately 35° 54' 14"
N latitude and 84° 20" 12" W longitude.

Ste 18 - Raccoon Creek: Samples are taken from the creek at point about 1000 feet from

the confluence with the Clinch River. The coordinates are approximately 35° 54' 12" N
latitude and 84° 21' 05" W longitude.
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Ste 19 - Ish Creek: Samples are taken from the creek at a point about 1000 feet from the
confluence with the Clinch River. The coordinates are approximately 35° 54' 11" N
latitude and 84° 21' 33" W longitude.

Ste 20 - Grassy Creek: Samples are taken from the stream at a point about one half mile
from the confluence with the Clinch River. The coordinates are approximately 35° 54' 36"
N latitude and 84° 22' 55" W longitude.

Ste 21 — Unnamed Stream: Samples are taken from the stream at point about one half
mile from the confluence with the Clinch River. This site is very close to the Grassy
Creek sampling site; these two creeks come together immediately before entering the
Grassy Creek embayment. The coordinates are approximately 35° 54' 36" N latitude and
84°22' 57" W longitude.

Ste 22 — Unnamed Stream: Samples are taken from the stream at the opening of the
culvert that brings water from the K-1515C lagoon, approximately 100 feet from the
confluence with the Clinch River. The coordinates are approximately 35° 54' 29" N
latitude and 84° 23' 25" W longitude.

Ste 23 — Unnamed Stream: This stream is located behind Warehouse Road in Oak Ridge.
Samples are taken a short distance from the Clinch River embayment at Clinch River
Mile 51.1. The approximate coordinates are 36° 02' 19" N latitude and 84° 12' 47" W
longitude. This site is upstream of any possible DOE impacts and is a reference site in
this respect. It may, however, show effects of any agricultural, industrial and residential
activities upstream.

Ste 24 — White Creek: This stream is located in the Chuck Swann Wildlife Management
Areain Union County. Samples are taken about 1/3 mile downstream from an old TVA
water monitoring facility about one mile upstream of Norris Lake. The approximate
coordinates are 36° 20' 47" N latitude and 83° 53' 42" W longitude.

Ste 25— Clear Creek: This stream islocated near Norris Dam near Clinch River Mile 77.
Samples are taken near a water storage facility about one mile upstream of the river. The
approximate coordinates are 36° 12' 49" N latitude and 84° 03' 33" W longitude. Thisisa
background site.

Methods and M aterials

Surface water samples were taken during April, May and October using the methods
described in the 2001 Ambient Surface Water Sampling Plan. The Tennessee State
Laboratories processed the samples, according to EPA approved methods.

Results and Discussion

Surface water quality in the Clinch River and tributaries sampled is good. None of the
parameters sampled for exceeded Tennessee Water Quality Criteria
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Conclusions

Based on comparisons with Tennessee Water Quality Criteria, the water quality of the
Clinch River and the tributaries sampled is good.
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Chapter 1 SURFACE WATER MONITORING

Toxicity Biomonitoring of DOE Effluent Discharges
Principal Author: Kristof Czartoryski

Abstract

As required by the National Pollutant Discharge Elimination System (NPDES) operating
permits, Department of Energy (DOE) conducts routine toxicity testing of its Oak Ridge
Reservation (ORR) effluents discharging to the waters of the State of Tennessee.

In 2001, during the period of April 23-27 and on June 11, the TDEC/DOE-O Division conducted
an independent toxicity sampling at the following DOE locations (See maps Fig. 1& 2):

1. East Tennessee Technological Park (ETTP) - Outfall 005, K-1203 Sewage Treatment Plant,
2. Oak Ridge Nationa Laboratory (ORNL) - Outfall X-02, Coal Yard Runoff Treatment
Fecility (CYRTF.)

Toxicity of DOE effluents was evaluated based on 3-Brood Ceriodaphnia dubia (water flea)
Survival and Reproduction Test and a 7-Day Pimaphales promelas (fathead minnow) Larval
Survival and Growth Test.

The DOE NPDES permits specify effluent concentrations for which no acute (LCsg) or chronic
toxicity is to be attained. LCs is the concentration of effluent that is lethal to 50% of the test
organisms during a 96-hour period. Thus, the lower the value, the more toxic an effluent. The
DOE NPDES permits specify also a No Observable Adverse Effect Concentration (NOAEC), an
effluent concentrations for which there should be no observable adverse chronic effect on test
organisms survival and reproduction for Ceriodaphnia dubia, or survival and growth for
Pimaphal es promelas.

The independent toxicity biomonitoring testing of the DOE discharges confirmed that there was
no toxicity exhibited by the effluents from the ETTP Sewage Treatment Plant (STP) and ORNL
Coa Yard Runoff Treatment Facility (CYRTF) and that both DOE treatment facilities complied
with conditions of their NPDES permits.

Introduction

In 1998, the Tennessee Department of Environment and Conservation (TDEC) Department of
Energy Oversight (DOE-O) Division approved a project to conduct toxicity biomonitoring tests
to verify Department of Energy (DOE) adherence to National Pollution Discharge Elimination
System (NPDES) operating permits. This project was conducted by the TDEC/DOE-O Division
under the authority of the Tennessee Oversight Agreement and was continued in 2001.

In accordance with the NPDES permits, DOE must observe toxicity limits in its effluents

discharging into the waters of the state. In addition to routine toxicity testing of final effluents,
the permittee (DOE) must initiate a Toxicity Reduction Evaluation and Toxicity Identification
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Evaluation (TRE/TIE) when an effluent is determined to cause a significant reduction in growth
or survival of test organisms.

The TDEC/DOE-O Division conducted the independent sampling of DOE effluents discharged
into waters of the state during the period of April 23-27, 2001 and on June 11, 2001. The
samples of final effluent were collected from the following locations:

1. East Tennessee Technological Park (ETTP) - Outfall 005, K-1203 Sewage Treatment Plant
(STP), NPDES Permit No. TN0002950,

2. Oak Ridge Nationa Laboratory (ORNL) - Outfall X-02, Coal Yard Runoff Treatment
Facility (CYRTF), NPDES Permit No. TN0002941

The results of the toxicity evaluation of DOE discharges are presented in Tables 1-4.

The scheduling of the TDEC/DOE-O Division’'s tests was dependent on the availability of the
State Toxicological Laboratory in Nashville and, due to its reliance on the DOE 24-hour
automated composite sample collection equipment, it had to be closely coordinated with DOE
contractor’ s personnel. This accounted for the decision to drop the planned third sampling event
at the Y-12 Facility.

Methods and Materials

The TDEC/DOE Oversight personnel collected three 24-hr composite samples (4/23, 4/24 and
4/27/01) from ETTP, Outfal 005, K-1203 Sewage Treatment Plant (STP), and one 24-hr
composite sample (6/10-11/2001) from ORNL, Outfall X-02, Coal Yard Runoff Treatment
Facility (CYRTF). The ORNL X-02 facility did not have sufficient discharge to provide a second
effluent sample.

The quantities of effluents to be collected were determined by the State Aquatic Toxicity
Laboratory in Nashville based on each site’s operating permit. Samples were transported to the
Knoxville State Branch Laboratory where they were packaged and prepared for transport via bus
to the State Aquatic Toxicity Laboratory in Nashville on the day of each collection.

DOE-O contacted pertinent personnel at DOE prior to sampling to ensure that a health physicist
would be available to screen all equipment and samples for contamination prior to removing any
materials from the facility.

Toxicity of DOE effluents was evaluated by the State Toxicological Laboratory based on 3-
Brood Ceriodaphnia dubia Survival and Reproduction Test and a 7-Day Pimaphales promelas
Larval Survival and Growth Test.

The State Aquatic Toxicity Laboratory procedures for chronic test were followed in accordance

with EPA guidelines (EPA/600/4-91/002) and the TN Environmental Laboratories Standard
Operating Procedures Manual 2000 and NPDES permits # s TN0002941 and TN0002950.
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Figure 1:
ETTP Toxicity Biomonitoring
Sampling Locations

A Outfall 005

I~

Figure 2:
ORNL Toxicity Biomonitoring
Sampling Locations 2001

A Outfall X-02

1-11



Results and Discussion

The results of the toxicity tests are expressed as the concentrations of effluent that is lethal to
50% of the test organisms (LCsp) during a 96-hour period. Thus, the lower the value, the more
toxic an effluent. The tests aso detaill wastewater’s no-observed-effect concentration (NOEC)
the highest concentration tested that does not significantly reduce survival or growth of fathead
minnows or survival and reproduction of Ceriodaphnia.

The DOE NPDES permits specify effluent concentrations for which toxicity is to be
demonstrated.

Summary Resultsfrom the ETTP STP (Outfall 005), 2001 Toxicity Test
The National Pollutant Discharge Elimination System Permit No. TN0002950 issued by
Tennessee Department of Environment and Conservation Division of Water Pollution Control
specifies that:

For the ETTP s Sewage Treatment Plant (STP) Outfall 005, toxicity is demonstrated if more than
50% lethality of the test organisms occursin 96 hoursin 14.6% effluent (L Csp) or the no
observable effect concentration (NOEC) for survival, reproduction/growth is less than 4.2% for
the discharge.

Table 1. Toxicity Test Resultsof ETTP STP (Outfall 005), Wastewater s, 2001

Test date Test species Test Permit Test Results Pass/
Requirements Fail

4/23-27/2001 | Ceriodaphnia LCso- @ 96 hrs >14.6% NAT® Pass

dubia NOEC? Survival >4.2% 14.6% Pass

NOEC* Reproduction >4.2% 14.6% Pass

Pimephales LCso® @ 96 hrs >14.6% NAT? Pass

promales NOEC? Survival >4.2% NCT* Pass

NOEC?* Growth >4.2% NCT* Pass

! L Csp = the concentration as percentage of full-strength wastewater) that kills 50% of the test
organismsin 96 hours.

2 NOEC = no observable effect concentration, the highest effluent concentration at which
Ceriodaphnia survival or reproduction or fathead minnow survival or growth is not significantly
different from the control.

% No Acute Toxicity.

* No Chronic Toxicity.

DOE has tested effluent from K-1203 twice during 2000 and twice during 2001 with fathead
minnows and Ceriodaphnia dubia. Below are the review results of the DOE performed toxicity
tests as contained in the ORR Annual Site Environmental Report (ASER) for 2000 and Monthly
Discharge Monitoring Reports (DMRs) for 2001. At the time of this report the ORR ASER for
2001 was not available.
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Table 2. DOE Toxicity Test Resultsof ETTP STP (Outfall 005), Wastewater s, 2000 and
2001

Test date Test species LCso" NOEC? Pass/
(>14.6% effluent) (4.2% effluent) Fail

January 2000 Ceriodaphnia dubia >100% 100% Pass
Pimephales promales >100% 100% Pass

July 2000 Ceriodaphnia dubia >100% 100% Pass
Pimephales promales >100% 100% Pass

January 2001 Ceriodaphnia dubia >100% 100% Pass
Pimephales promales >100% 100% Pass

July 2001 Ceriodaphnia dubia >14.6% 4.2% Pass
Pimephales promales >14.6% 4.2% Pass

' LCso = 96 hours lethal concentration for 50% of test organisms.
2 NOEC = No observable effect concentration

Summary Resultsfrom the ORNL CYRTF (Outfall X-02), 2001 Toxicity Test
The Nationa Pollutant Discharge Elimination System Permit No. TN0002941 issued by
Tennessee Department of Environment and Conservation Division of Water Pollution Control
specifies that:

For the ORNL’s Coa Y ard Runoff Treatment Facility (CYRTF), Outfall X-02, toxicity is
demonstrated if more than 50% lethality of the test organisms occursin 96 hoursin 4.2%
effluent (LCso) or the no observable effect concentration (NOEC) for survival, reproduction, and
growth isless than 1.3% for the discharge. Because of the batch mode of discharge at Outfall X-
02, the limit for the NOEC will only apply if discharges for the period of the test allow sampling
to renew the solutions. If discharge from X-02 will not be long enough for the 96 hour test to
have arenewal sampling, a48 hour LCsq calculation will be used to determine compliance with
the limit.

Table 3. Toxicity Test Resultsof ORNL CYRTF (Outfall X-02), Wastewaters, 2001

Test date Test species Test Permit Test Results Pass/
Requirements Fail

6/11/2001 | Ceriodaphnia LCso" @ 96 hrs >4.2% NAT> @48 hrs’ | Pass

dubia NOEC? Survival >1.3% > Pass

NOEC? Reproduction >1.3% > Pass

Pimephales LCsy" @ 96 hrs >4.2% NAT® @48 hrs’ | Pass

promales NOEC? Survival >1.3% > Pass

NOEC? Growth >1.3% > Pass

! L Csp = the concentration as percentage of full-strength wastewater) that kills 50% of the test
organismsin 96 hours.

2 NOEC = no observable effect concentration, the highest effluent concentration at which
Ceriodaphnia survival or reproduction or fathead minnow survival or growth is not significantly
different from the control.

% No Acute Toxicity.
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* Results from the 48 hours L Cs, calcul ation were used to determine compliance with the limit
rather than 96 hours L Cs, due to the insufficient discharge.

> Insufficient duration of discharge for determination of NOEC. The 48 hour LCs calculation

used to determine compliance with the limit (the limit for NOEC did not apply as per NPDES
permit.)

DOE has tested effluent from CY RTF four times during 2000 and 2001 with fathead minnows
and Ceriodaphnia dubia. Below are the review results of the DOE performed toxicity tests as
contained in the ORR Annual Site Environmental Report (ASER) for 2000 and Monthly
Discharge Monitoring Reports (DMRs) for 2001. At the time of this report the ORR ASER for
2001 was not available.

Table 4. DOE Toxicity Test Resultsof ORNL CYRTF (Outfall X-02), Wastewater s, 2000
and 2001

Test date Test species LCso" NOEC* Pass/
(>4.2% effluent) (1.3% effluent) Fail

February 2000 | Ceriodaphnia dubia >4.2% 4 Pass

Pimephales promales >4.2%° 4 Pass

June 2000 Ceriodaphnia dubia >4.2%° 4 Pass

Pimephales promales >4.2% 3 4 Pass

August 2000 Ceriodaphnia dubia >4.2% > 4 Pass

Pimephales promales >4.2% 3 4 Pass

November 2000 | Ceriodaphnia dubia >4.2%° 4 Pass

Pimephales promales >4.2% 3 4 Pass

February/March | Ceriodaphnia dubia >4.2% 4 Pass

2001 Pimephales promales >4.2% ° 4 Pass

June 2001 Ceriodaphnia dubia >4.2% > 4 Pass

Pimephales promales >4.2% 3 4 Pass

August 2001 | Ceriodaphnia dubia >4.2%° 4 Pass

Pimephales promales >4.2% 3 4 Pass

November 2001 | Ceriodaphnia dubia >4.2%° 4 Pass

Pimephales promales >4.2%° 4 Pass

! LCso= 96 hours lethal concentration for 50% of test organisms.

2 NOEC = No observable effect concentration

% Results from the 48 hours L Cs, calculation were used to determine compliance with the limit
rather than 96 hours L Cs due to the insufficient discharge.

* Insufficient duration of discharge for determination of NOEC. The 48 hour LCs calculation

used to determine compliance with the limit (the limit for NOEC did not apply as per NPDES
permit).

Conclusions

The independent toxicity biomonitoring testing of the DOE discharges confirmed that there was
no toxicity exhibited by the effluents from the ETTP Sewage Treatment Plant (STP) and ORNL
Coa Yard Runoff Treatment Facility (CYRTF) and that both DOE treatment facilities complied
with conditions of their NPDES permits.
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At the time of this report the DOE Oak Ridge Reservation (ORR) Annual Site Environmental
Report (ASER) for 2001 was not available. The results of the 2001 state' s testing program were
compared to DOE’ s self-monitoring program results that were published in the DOE ORR ASER
for 2000 and the Monthly Discharge Monitoring Reports (DMRs) for 2001.

In al tests, DOE reported no acute or chronic toxicity to the test organisms as demonstrated.
DOE aso reported no statistically significant difference between tested effluent concentrations
and control with regards to both survival and reproduction for Ceriodaphnia dubia (water flea)
and with regards to survival and growth for Pimephal es promelas (fathead minnow.)

Test results of toxicity biomonitoring testing on the samples collected by the division and the
results reported by DOE indicate that there was no toxicity exhibited in either species tested, and
that DOE treatment facilities met toxicity conditions of their NPDES permits for the calendar
year of 2001.
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Chapter 1 SURFACE WATER MONITORING
Bear Creek Uranium Study (RMO)

Principle Author: John Edward Sebastian: RRPT, PG, GEO II

Abstract

The western portion of Y-12 in Bear Creek Valley has been the site of numerous disposals of
waste from DOE operations. Notably, several million kilograms of depleted uranium has been
disposed in the valley. Uranium is delivered into Bear Creek and its associated karst and fracture
flow groundwater systems along a few discrete, high concentration, low flow surface and
subsurface drainages. This suggests that methodologies could be developed to extensively limit
the uranium being transported from waste disposal areas into the creek and its associated
groundwater.

In order to determine the fate and transport of uranium in the Bear Creek hydrological system,
staff from the Tennessee Department of Environment and Conservation collected water and
sediment samples aong the stream (between km 4.64 and 11.97), its tributaries, and associated
springs/seeps. Each sample was analyzed for its gross apha concentration (which was
determined to be representative of the uranium concentration by isotopic analysis). The results
and flow estimates were used to calculate the flux of gross apha, and by implication uranium
traveling through Bear Creek Valley hydrological system. These fluxes can be used to
demonstrate the movement and fate of uranium dissolved in the waters of Bear Creek Valley.

The apha flux data indicates that uranium in Bear Creek parallels the gaining and losing
behavior of Bear Creek (with seasonal adjustments) and its associated karst groundwaters —
reemerging around km 7 where spring SS-6 joins the flow of Bear Creek. Uranium below km 7
shows the expected process of dilution and a less expected one of a diminished flux. Loss of
contaminant mass into the subsurface drainage and/or the chemical precipitation of uranium onto
stream sediments are suggested as potential explanatory mechanisms. A rough equivalence in
stream sediment concentrations for gross alpha at various points along the creek suggests that
chemical precipitation is at least partly responsible: if contaminant mass were being lost to the
subsurface, one would expect a decrease in sediment concentration levels.

| ntroduction

During the 2001 calendar year, the Tennessee Department of Environment and Conservation,
Department of Energy Oversight Division collected radiological samples and flow measurements
along Bear Creek, its tributaries, and associated springs in an attempt to determine the transport
and fate of uranium disposed in Bear Creek Valley. As uranium is an emitter of alpha radiation,
gross apha measurements were used as indicators of the uranium concentrations. The flows in
the streams were estimated at the time the samples were taken. This enabled a measurement of
flux to be generated by combining the reported concentrations of gross alpha with the flow
measurements.

Location: Bear Creek Valley is located on the Oak Ridge Reservation (ORR) within East
Tennessee's Valey and Ridge Physiographic Province. Bear Creek drains the western portion of
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the Department of Energy (DOE) Y-12 Complex. The valley lies between Pine Ridge to the map
north and Chestnut ridge to the map south and trends in a general northeasterly and
southwesterly manner common to the long narrow valleys of this physiographic province. Bear
Creek, along with its intregal complex karst and fracture flow groundwater systems, drains a
number of sites used to dispose of depleted uranium from historic DOE processes.

Geology: Fractured clastic and carbonate Cambrian aged sedimentary rocks of the
Conasauga Group underlie Bear Creek Valley. Sedimentary beds strike in a general
northeastern manner and dip approximately 30 to 45 degrees toward the southeast. Within
the regional structure of imbricate thrust blocks (Bear Creek Valley and its bordering
ridges form part of one such block), deformation can become too complex for description.
The valley is segregated into a number of fractured clastic formations that underlie the
majority of the valley’s surface and one well developed karst unit, the Maynardville
Limestone, which runs parallel to the base of Chestnut Ridge and in some areas forms the
lower slopes of Chestnut Ridge. Adjacent to the Maynardville Limestone are the dolomites
of the Cambrian and Ordovician aged Knox Group formations. The Knox Group aquifer is
also a developed karst dominated by conduit flow groundwaters.

Hydrogeology: Groundwater and surface water movement in the valley is dominated by the
well-developed karst of the Maynardville Formation. With the exception of occasional
deeper fracture systems within the clastics, much of the meteoric water that falls on the
clasticunitsiscarried by surface or near surface runoff into Bear Creek and its underlying
karst aquifer. The creek itself is merely the surface expression of the well-developed kar st
drainage and is composed of a series of gaining and losing stretches. Entire portions of the
creek’s flow can be observed seasonally (in at least one location) cascading into a swallet
formed in the limestone of the creek bed. In this regard, the upper reaches only flow
continuously when the underlying kar st has been filled to capacity with rainwater. A series
of springs, which most likely represent a seasonally variable mixture of waters from the
Maynardville karst aquifer and the adjacent Knox Group aquifer exists along the base of
Chestnut Ridge and contributes consider able flow to the Bear Creek System.

M ethods and M aterials

For the purposes of the study, gross alpha concentrations were utilized to represent dissolved
phase uranium (an alpha particle emitter) in the waters of the Bear Creek system. To verify the
usefulness of the assumption that gross alpha was an acceptable substitute for more direct
measurements of uranium, alpha spectography was performed on a number of samples, in
addition to the measurements of gross alpha concentrations. Results show that in this
environment gross alpha is a reasonable indicator of uranium concentrations moving through the
Bear Creek system.

The gross alpha concentrations and flow measurements were used to calculate the flux of apha
moving through the Bear Creek system. This flux is expressed as pico-curies per second (i.e.,
pCi/L X L/s = pCi/s). The locations and timing of sampling were chosen in such a manner as to
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provide a determination of both the source and fate of the contaminant mass. Generally,
sampling points (Figure 1) can be divided into three groups. springs, tributaries, and Bear Creek
itself. However, each of the sampling points in the three groups tends to be related to each other
in such away that a cross section of the watershed was sampled essentially simultaneously.
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Figure 1: Uranium and Gross Alpha Sampling Pointsin Bear Creek Valley during 2001
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Flow measurements at each location were derived by available means ranging from visual
estimates to the use of weirs. Despite the sometimes questionable measuring techniques for flow,
it can be seen that even given large margins of error (50% or greater) no changes in conclusions
would be warranted. In this regard, flow measurements taken by the U.S. Geologic Survey along
Bear Creek indicate that there are no measurements in this study that are unusual or unlikely for
Bear Creek or its environs. Further, the data gathered is logical from one sampling point to
another and consistent with other studies performed in the same area. Problematic areas of the
study include the uncertainty associated with the flow measurements and the lack of an accurate
method to gauge the movement of sediments.

Results and Discussion

Bear Creek: Results of samples taken from Bear Creek show not only an expected diminution of
gross apha concentrations, but an unexpected decrease in the flux of gross alpha. Figures 2
through 4 illustrate the decrease in gross apha fluxes. Seasonal variations in this flux can be
attributed to gaining and losing sections of the creek and a general diminution in contaminant
loads, due to chemical precipitation and the possible loss of waters into subsurface drainage.

Bear Creek Flux in pCi/s Gross Alpha First Quarter
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Figure 2: Flux of Gross Alphain Bear Creek for the First Quarter of 2001
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Figure 3: Flux of Gross Alphain Bear Creek for the Second Quarter of 2001
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Figure 4: Flux of Gross Alphain Beer Creek for the Third Quarter of 2001

Sorings: As can be seen in Figures 5 through 7, the flux of gross alpha contributed by the springs
was considerably less than the portion borne by Bear Creek’s Waters. This is interpreted to
indicate that uranium contamination in the springsis, in general, sourced from losing reaches of
Bear Creek. The balance of these spring waters being sourced from uncontaminated water
originating from the Knox Aquifer that underlies Chestnut Ridge. In fact, gross alpha fluxes and
concentrations can be essentially traced from losing reaches of Bear Creek around kilometer 11.0
to the springs downgradient, particularly spring SS-4. Also of interest, is the close mimicking of
the behavior of contaminant flux from the springs with that of Bear Creek itself, demonstrating
the strongly coupled nature of the surface and groundwater systems above and within the conduit
dominated flow regimes of the karst aquifer.
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Figure5: Flux of Gross Alphain Springson Beer Creek in the First Quarter of 2001
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Figure 6: Flux of Gross Alphain Springson Bear Creek in the Second Quarter of 2001
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Figure 7: Flux of Gross Alphain Springson Beer Creek in the Third Quarter of 2001

Tributaries: As expected, it is apparent from sampling results (Figures 8 through 10) that the
tributaries which drain uranium waste disposal areas are the magor sources of gross apha
contamination in Bear Creek Valley. More significant is the indication that much of the
contaminant flux seems to be limited to a very small number of tributaries that contribute alpha

contamination in high flux low - volume waters.

In particular, it can be seen that NT-3 is the most significant contributor to gross apha
contamination in the water of Bear Creek. NT-3 produced a flux of over 5000 pCi/s. The only
other significant contributors to Bear Creek apha concentrations were NT-6 (producing > 200

pCi/s), and the JES Sludge Seep (producing > 80 pCi/s).
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Figure 8: Flux of Gross Alphain Beer Creek Tributariesin the First Quarter of 2001
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Figure9: Flux of Gross Alphain Beer Creek Tributariesin the Second Quarter of 2001
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Figure 10: Flux of Gross Alphain Beer Creek Tributariesin the Third Quarter of 2001
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Gross Alpha Flux in the Bear Creek Hydrological System: Study results suggest that much of the
gross apha contamination in the waters of Bear Creek Valley are transported from uranium
waste disposal areas along individual discrete pathways in surface drainages (e.g., NT-3 & NT-6)
or through shallow subsurface fractures such as those that supply the JES Sludge Seep. The vast
magjority of the contaminant mass is delivered by surface drainages (particularly NT-3).

The gross alpha contaminant mass then follows the gaining and losing reaches of Bear Creek,
being lost to the stream in dolines such as the one located at km 11.0 and various other
fractures/conduits that exist on the stream bed. It appears that much of the contaminant “lost”
from Bear Creek emergesin the series of springs along the base of the northern slope of Chestnut
Ridge (in particular spring SS-6) and presumably in gaining reaches of Bear Creek itself. Some
of the contaminant mass is probably lost to the deeper Maynardville Aquifer and has been
detected from time to time in deep picket wellsin this formation.

Bear Creek from spring SS-6 (km 7) to Hwy 95 (km 4.6) exhibits a considerable decrease in the
gross apha flux. This is presumably due to the continued neutralization of waters bearing
dissolved uranium and the continued loss of contaminant bearing waters to the deeper portions of
the Maynardville Aquifer.

Conclusions
Gross apha measurements in Bear Creek and its environs are a reasonable method by which to
demonstrate the uranium burden being carried by the Bear Creek System.

Most of the uranium in Bear Creek is delivered aong discrete, low volume, high concentration
flows during the wetter parts of the year. In this regard, tributary NT-3 is a particular problem.
Uranium also enters the creek through discrete fractures. This suggests that uranium inputs to the
creek can be identified and controlled.

Once in the creek, uranium transport mimics the karst conduit mixed surface and subsurface
drainage of the Maynardville Limestone, reemerging in the springs along Chestnut Ridge (after
being diluted with water from the Knox Aquifer) and in springs that are intregal to the bed of
Bear Creek itself. This process of reemergence is substantially completed around spring SS-6
with greatly diminished gross alpha fluxes at SS-7 and SS-8, except during the dryer parts of the
year when a lower flow regime dominates the karst system. It should also be considered that in
the dryer parts of the year inputs from the karst aguifer underlying Chestnut Ridge have
diminished and the entire system loses water to evapotransporation.

Between the point where SS-6 drains into Bear Creek (approximately km 7) and Hwy 95 (km

4.6) the flux of uranium was seen to decrease, presumably due to neutralization of the dissolved
phase and loss to the deeper aquifer.
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Chapter 2 SEDIMENT

Ambient Sediment Monitoring Program

Principle Author: John Peryam

Abstract

Sediment analysisis a key component of environmental quality and impact assessment for rivers,
streams, lakes, and impoundments. The DOE Oversight Division conducted sediment sampling
at 26 sites in 2001. The sediments were analyzed for inorganic and organic constituents. The
levels of the compounds were compared to the Department of Energy’ s Preliminary Remediation
Goals (PRGs) for Use at the Department of Energy Oak Ridge Operations Office. Based on the
designation of the water bodies involved, the values were compared to the recreational PRGs.
Under recreational land use, individuals are assumed to be exposed to contaminated media while
playing, fishing, hunting, or engaging in other outdoor activities. Exposure could result from
ingestion of soil or sediment, inhalation of vapors from soil or sediment, dermal contact with soil
or sediment, external exposure to ionizing radiation emitted from contaminants in soil or
sediment, and consumption of fish.

Based on this comparison, the sediments showed no levels of concern for the contaminants that
were analyzed for. Mercury levelsin the samples taken in the Clinch River below the confluence
of Poplar Creek increase as one goes downstream. Although the levels of mercury are well below
the PRGs, they are higher than all of the other sediment sampling sites. For this reason, the
investigation of sediment mercury in this region of the river will be expanded in 2002 to include
two sampling sites at Tennessee River Miles 569.0 and 567.0. These sites are located one mile
upstream and one mile downstream of the mouth of the Clinch River.

I ntroduction

Sediment analysisis a key component of environmental quality and impact assessment for rivers,
streams, lakes, and impoundments. Samples can be collected for a variety of chemical, physical,
toxicological, and biologica investigations. The DOE Oversight Division conducts an ambient
sediment sampling program that includes 30 sampling sites, numbered 2 through 31. Sites 2
through 7 are located on the Clinch River and have been sampled since 1994. In 1997, fifteen
sampling sites were added to the ambient sediment monitoring program. These new sites are
tributaries of the Clinch River located on the Oak Ridge Reservation. The new sites are
numbered 8 through 22 and listed in Figure 1.1. Three new stations were added in 1999. These
three new sites are numbered 23 through 25; two of these are background streams (Clear Creek
and White Creek) and the other unnamed stream is a tributary of the Clinch River that flows
through Oak Ridge. In 2000, two sites on the Clinch River were added downstream of Brashear’s
Island. These new sites were 26 at Clinch River Mile (CRM) 9.0 and 27 at CRM 7.0. In 2001,
two more sites at Clinch River Miles 4.0 and 0.0 were added to the program.

The sampling stations were sampled once during 2001, with the exception of a few dry streams.
Samples were analyzed for organic and inorganic parameters. Sediment data was compared with
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Department of Energy’s Preliminary Remediation Goals (PRGs) for Use at the U.S. Department
of Energy Oak Ridge Operations Office, ES'ER/TM-106/R1.

Analytical Parameters

Inorganics. aluminum, arsenic, cadmium, chromium, copper, iron, lead, manganese, mercury,
nickel, and zinc.

Organics (extractables): butylbenzylphthalate, bis(2-ethylhexyl)phthalate, di-n-butylphthalate,
di-n-octylphthal ate, diethylphthalate, dimethyl phthalate, n-nitrosodimethylamine,
n-nitrosodiphenylamine,  n-nitroso-di-n-propylamine,  isophorone,  nitrobenzene, 24-
dinitrotoluene, acenaphthene, anthracene, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene,
dibenzo(a,h)anthracene,  fluoranthene,  fluorene, indeno(1,2,3-cd)pyrene,  napthalene,
phenanthrene, pyrene, bis(2-chloroethyl) ether, bis(2-chloroethoxy)methane,  bis(2-
chloroisopropyl) ether, 4-bromophenylphenyl ether, 4-chlorophenyl phenylether,
hexachlorocyclopentadiene, hexachlorobutadiene, hexachlorobenzene, hexachoroethane, 1,2,4-
trichlorobenzene, 2-chloronapthalene, 4-chloro-3-methyl phenol, 2-chlorophenol, 2,4-
dichlorophenol, 2,4-dimethylphenol, 4,6-dinitro-o-cresol, 2-nitrophenol, 4-nitrophenol,
pentachlorophenol, phenol, 2,4,6-trichlorophenal.

Organics (pesticides/PCBs): adrin, alpha-BHC, betaBHC, delta-BHC, gamma-BHC (lindane),
technical chlordane, apha-chlordane, gamma-chlordane, 4,4-DDD, 4,4-DDE, 4,4-DDT, dieldrin,
endosulfan |1, endosulfan 1I, endosulfan sulfate, endrin, endrin adehyde, endrin ketone,
heptachlor, heptachlor epoxide, toxaphene, methoxychlor, PCB 1016/1242, PCB 1221, PCB
1232, PCB 1248, PCB 1254, PCB 1260, PCB 1262.

Sampling Stations

Ste 2 - Anderson County Water Treatment Plant: Samples are taken from the Clinch River
bottom with a Ponar mini-dredge from a boat in an area approximately 20 to 40 feet from the
west bank of the river, just offshore from the water treatment plant. The coordinates are
approximately 36° 03' 46" N latitude and 84° 11' 49" W longitude. This site is upstream of any
possible DOE impacts and is areference site in this respect. It may, however, show effects of any
agricultural, industrial and residential activities upstream.

Ste 3 - Melton Hill Park: Samples are taken by the same methods as used a Site 2 in an area
approximately 20 to 40 feet from the west bank of the river approximately one half mile
downstream of the Knoxville Utility Board’'s pumping station. The coordinates are
approximately 35°56' 39" N latitude and 84° 14' 21" W longitude.

Ste 4 - Grubb Islands: Samples are taken by the same methods as used at Site 2 in an area
approximately 20 to 40 feet from the west bank of the river approximately 100 to 200 feet
downstream of the larger Grubb Island. The coordinates are approximately 35° 53' 52" N latitude
and 84° 22' 24" W longitude.
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Ste 5 - Brashear Idand: Samples are taken by the same methods as used at Site 2 in an area
approximately 20 to 40 feet south of the last sandbar (going downstream) of the river
approximately 400 to 500 feet upstream of Brashear Island. The coordinates are approximately
35°55' 13" N latitude and 84° 26' 02" W longitude.

Ste 6 - Bull Run Seam Plant: Samples are taken by the same methods as used at Site 2 in an area
approximately 20 to 40 feet of the west bank of the river at a point near the upstream end of the
skimmer wall. The coordinates are approximately 36° 01' 28" N latitude and 84° 10' 02" W
longitude.

Ste 7 - Water Treatment Plant: Samples are taken by the same methods as used at Site 2 in an
area approximately one half mile downstream of the Water Treatment Plant Intake. The
coordinates are approximately 35° 58' 30" N latitude and 84° 12' 30" W longitude.

Ste 8 - Scarboro Creek: Samples are taken by scooping sediment from the creek bottom at a
point where the creek begins forming soft sediment deposits (clay, silt, and organic matter) near
the confluence with Melton Hill Lake. The coordinates are approximately 35° 58' 59" N latitude
and 84° 13 00" W longitude.

Ste 9 - Kerr Hollow Branch: Samples are taken by scooping sediment from the creek bottom at a
point where the creek begins forming soft sediment deposits (clay, silt, and organic matter) about
50 feet from the confluence with Melton Hill Lake. The coordinates are approximately 35° 58'
45" N latitude and 84° 13' 37" W longitude.

Ste 10 - McCoy Branch: Samples are taken by scooping sediment from the creek bottom at a
point where the creek begins forming soft sediment deposits (clay, silt, and organic matter) at the
confluence with Melton Hill Lake. The coordinates are approximately 35° 57' 57" N latitude and
84°14' 54" W longitude.

Ste 11 - Western Branch: Samples are taken by scooping sediment from the creek bottom at a
point about 150 yards from the confluence with Melton Hill Lake. The coordinates are
approximately 35° 58 00" N latitude and 84° 15' 05" W longitude.

Ste 12 - East Fork of Walker Branch: Samples are taken by scooping sediment from the creek
bottom in a length of the stream about 150 feet in distance, beginning about 100 feet from the
confluence with Melton Hill Lake. The coordinates are approximately 35° 57 22" N latitude and
84° 15' 58" W longitude.

Ste 13 - Bearden Creek: Samples are taken by scooping sediment from the creek bottom in a
length of the stream about 150 feet in distance, beginning about 20 feet from the confluence with
Melton Hill Lake. The coordinates are approximately 35° 56' 05" N latitude and 84° 17' 01" W
longitude.

Ste 14 — Unnamed Stream: Samples are taken by scooping sediment from the creek bottom in a
length of the stream about 30 feet in distance, beginning about 100 feet from the confluence with
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the Clinch River. The coordinates are approximately 35° 54' 25" N latitude and 84° 16' 39" W
longitude.

Ste 15 — Unnamed Stream: Samples are taken by scooping sediment from the creek bottom in a
length of the stream about 30 feet in distance, beginning about 75 feet from the confluence with
the Clinch River. The coordinates are approximately 35° 54' 21" N latitude and 84° 17' 06" W
longitude.

Ste 16 — Unnamed Stream: Samples are taken by scooping sediment from the creek bottom in a
length of the stream about 30 feet in distance, beginning about 100 feet from the confluence with
the Clinch River. The coordinates are approximately 35° 53' 22" N latitude and 84° 18 04" W
longitude.

Ste 17 — Unnamed Stream: Samples are taken by scooping sediment from the creek bottom in a
length of the stream about 750 feet in distance, beginning about 1500 feet from the confluence
with the Clinch River. The coordinates are approximately 35° 54' 14" N latitude and 84° 20" 12"
W longitude.

Ste 18 - Raccoon Creek: Samples are taken by scooping sediment from the creek bottom in a
length of the stream about 50 feet in distance, beginning about 1000 feet from the confluence
with the Clinch River. The coordinates are approximately 35° 54' 12" N latitude and 84° 21' 05"
W longitude.

Ste 19 - Ish Creek: Samples are taken by scooping sediment from the creek bottom in alength of
the stream about 50 feet in distance, beginning about 1000 feet from the confluence with the
Clinch River. The coordinates are approximately 35° 54' 11" N latitude and 84° 21' 33" W
longitude.

Ste 20 - Grassy Creek: Samples are taken by scooping sediment from the creek bottom in a
length of the stream about 50 feet in distance, beginning about one half mile from the confluence
with the Clinch River. The coordinates are approximately 35° 54' 36" N latitude and 84° 22' 55"
W longitude.

Ste 21 — Unnamed Stream: Samples are taken by scooping sediment from the creek bottom in a
length of the stream about 20 feet in distance, approximately 100 feet from the confluence with
Grassy Creek. The coordinates are approximately 35° 54' 36" N latitude and 84° 22' 57" W
longitude.

Ste 22 — Unnamed Stream: Samples are taken by scooping sediment from the creek bottom in a
length of the stream about 20 feet in distance, beginning at the opening of the culvert that brings
water from the K-1515C lagoon, approximately 100 feet from the confluence with the Clinch
River. The coordinates are approximately 35° 54' 29" N latitude and 84° 23' 25" W longitude.

Ste 23 — Unnamed Stream: This stream is located behind Warehouse Road in Oak Ridge.
Samples are taken a short distance from the Clinch River embayment at Clinch River Mile 51.1.
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The approximate coordinates are 36° 02' 19" N latitude and 84° 12' 47" W longitude. This siteis
upstream of any possible DOE impacts and is a reference site in this respect. It may, however,
show effects of any agricultural, industrial and residential activities upstream.

Ste 24 —White Creek: This stream is located in the Chuck Swann Wildlife Management Areain
Union County. Samples are taken about 1/3 mile downstream from an old TVA water monitoring
facility about one mile upstream of Norris Lake. The approximate coordinates are 36° 20" 47" N
latitude and 83° 53' 42" W longitude.

Ste 25 — Clear Creek: This stream is located near Norris Dam near Clinch River Mile 77.
Samples are taken near a water storage facility about one mile upstream of the river. The
approximate coordinates are 36° 12' 49" N latitude and 84° 03 33" W longitude. This is a
background site.

Ste 26 — Clinch River Mile 9.0: Samples are taken by the same methods as used at Site 2. The
coordinates are approximately 35° 54' 36" N latitude and 84° 26' 15" W longitude.

Ste 27 — Clinch River Mile 7.0: Samples are taken by the same methods as used at Site 2. The
coordinates are approximately 35° 53' 37" N latitude and 84° 27' 46" W longitude.

Ste 28 — Clinch River Mile 4.0: Samples are taken by the same methods as used at Site 2. The
coordinates are approximately 35° 53' 29" N latitude and 84° 29' 55" W longitude.

Ste 29 — Clinch River Mile 0 .0: Samples are taken by the same methods as used at Site 2. The
coordinates are approximately 35° 51' 52" N latitude and 84° 32' 01" W longitude.

Methods and Materials

Sediment samples were taken during May using the methods described in the 2001 Ambient
Sediment Monitoring Plan. The Tennessee State Laboratories processed the samples, according
to EPA approved methods.

Results and Discussion

I norganic Analyses

Inorganic analyses of sediment samples taken in 2001 showed no levels of concern based on
comparisons with DOE’s Preliminary Remediation Goals (PRGS) for recreation use of soils and
sediments. PRGs are used for comparison because there are no state or federal sediment criteria.
Mercury levels in the samples taken in the Clinch River below the confluence of Poplar Creek
(sites 5, 26, and 27: river miles 10.1, 9.0, and 7.0, respectively) increase as one goes downstream.
Although the levels of mercury are well below the recreational PRG (1100 mg/kg), they are
higher than al of the other sediment sampling sites (see Chart 1.1).
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Chart 1.1 Mercury in Clinch River Sediment 2001
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Organic Analyses

Organic analyses of sediment samples taken in 2001 showed no levels of concern based on
comparisons with DOE’s PRGs for recreation uses of soils and sediments.

Conclusions

Sediment data from 2001, samplings show no levels of contamination that exceed DOE
Preliminary Remediation Goals (PRGs) for recreation. If in the future, these sediments are to be
used for agricultural and/or other purposes, analysis may be performed to determine the
suitability for these new purposes. Until that time, recreational PRGs will continue to be applied.
Mercury levels in the samples taken in the Clinch River below the confluence of Poplar Creek
increase as one goes downstream. Although the levels of mercury are well below the recreational
PRG, they are higher than all of the other sediment sampling sites. For this reason, the
investigation of sediment mercury in this region of the river will be expanded in 2002 to include
two new sampling sites at Tennessee River Miles 569.0 and 567.0.
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Table 1.1 Sample L ocations

Site L ocation Clinch River Site
Mile Abbreviation
1 Downstream of Norris Dam, Clinch River 78.7 CRM 78.7
2 Anderson County Water Treatment Plant 52.6 CRM 52.6
3 Downstream Williams Bend 355 CRM 355
4 Grubb Islands 17.9 CRM 17.9
5 Brashear’s Island 10.1 CRM 10.1
6 Bull Run Steam Plant 48.7 CRM 48.7
7 Water Treatment Plant 41.2 CRM 41.2
8 Scarboro Creek 41.2* SCM 0.1
9 Kerr Hollow Branch 41.2* KHM 0.01
10 McCoy Branch 37.5* MCM 0.1
11 Western Branch 37.5* WBM 0.1
12 East Fork Walker Branch 33.2* EFWM 0.1
13 Bearden Creek 31.8* BCM 0.01
14 Unnamed Stream 27.0 HCM 0.01
15 Unnamed Stream 26.6 CCM 0.01
16 Unnamed Stream 23.0 PCM 0.1
17 Unnamed Stream 20.0* JCM 0.1
18 Raccoon Creek 19.5* RCM 0.1
19 Ish Creek 19.1* ICM 0.1
20 Grassy Creek 14.55* GCM 0.1
21 Unnamed Stream 14.55* CHM 0.1
22 Unnamed Stream 14.45* WAM 0.01
23 New Stream north of Pilot Knob and south 51.1* ECM 0.1
of Warehouse Road.
24 White Creek n.a WCM 0.1
25 Clear Creek 77.7 CLM 0.1
26 Clinch River Mile 9.0 9.0 CRM 9.0
27 Clinch River Mile 7.0 7.0 CRM 7.0
28 Clinch River Mile 4.0 4.0 CRM 4.0
29 Tennessee River at confluence of Clinch 0.0 CRM 0.0
River
30 Tennessee River Mile 569 n.a TRM 569
31 Tennessee River Mile 567 n.a TRM 567

*Thisfigure is the approximate Clinch River Mile where the tributary meets theriver.
** Stream was dry.

Note: Site 1, shown on Figure 1.1, is awater sampling only location
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Figure 1.1. Ambient Sediment Monitoring Sites (See Table 1.1)
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Chapter 3BIOLOGICAL/FI SH AND WILDLIFE

Canada Geese Monitoring

Principal Author: Roger Petrie

Abstract

On June 26 and June 27, 2001, the Tennessee Department of Environment and Conservation
(TDEC), Department of Energy Oversight Division (DOE-O) conducted oversight of the annual
Canada Geese (Branta canadensis) monitoring project on the Oak Ridge Reservation (ORR).
The objective of this study is to determine if geese are becoming contaminated on the ORR. The
captured geese were transported to the Tennessee Wildlife Resources Association (TWRA) game
check station on Bethel Valey Road and tested for radioactive contamination. None of the geese
showed elevated gamma counts.

| ntroduction

A large population of Canada geese, both resident and transient, frequents the Oak Ridge
Reservation (ORR) (Crabtree 1998). The thriving goose population in this area makes this
animal an easily accessible food for area residents. Geese with elevated levels of Cs137 in
muscle tissue have been found on the ORR (MMES 1987 and Loar 1994). Studies in the 1980s
demonstrated that geese associated with the contaminated ponds/lakes on the ORR can
accumulate radioactive contaminants quickly and that contaminated geese frequent off site
locations (Loar 1990, Waters 1990, MMES 1987)

Every year the Department of Energy (DOE) and Tennessee Wildlife Resource Agency (TWRA)
capture geese on the ORR during the annual “Goose Roundup” and perform whole body counts
on them to determine if the birds are radioactively contaminated. During the 1998, goose
roundup, 38 geese at Oak Ridge Nationa Laboratory (ORNL) contained Cesium 137
concentration that exceeded the game release limit of 5 pCi/g (ORNL 1998). A subsequent study
in September 1998 found elevated levels of Cs137 in grass and sediment at two reaches of White
Oak Creek south of 3513 Pond and in grass around the 3524 pond (ORNL 1998). Results of the
sampling conducted annually since have shown that no geese captured on the reservation had
elevated levels of Cs137.

The Tennessee Department of Environment and Conservation (TDEC), Department of Energy
(DOE-0) has a sampling plan that is implemented when geese with elevated gamma readings are
detected during the regular goose roundup. If any geese with elevated gamma readings are
detected then arrangements are made to sample geese that are found in the vicinity of the ORR
on private property. This is to determine if contaminated geese are leaving the reservation and
are presenting arisk to area hunters.

Results and Discussion

During the 2001 sampling, a total of 232 birds were captured. All of these geese were banded
and released. All birds were given total body counts for five minutes with a sodium iodide
detector at the TWRA game checking facility on Bethel Valley Road. None of the birds analyzed
had levels of gamma above the 5pCi/g game release level.
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Conclusion

Since none of the birds analyzed showed signs of contamination, no additional offsite sampling
was conducted. Although this does not preclude the possibility of contaminated geese being
present off the ORR, it does indicate that there is areduced likelihood of this situation existing.
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Chapter 3BIOLOGICAL/FISH AND WILDLIFE

Rapid Bioassessment I11: Benthic Macroinvertebrate Biomonitoring in
Streams on the Oak Ridge Reservation

Principal Author: Randall P. Hoffmeister

Abstract

Semi-quantitative benthic macroinvertebrate samples were collected from twelve study sites on
five streams impacted by past or current Department of Energy (DOE) operations, and six
reference sites located on or near the Oak Ridge Reservation (ORR). Using the state of
Tennessee Standard Operating Procedures for macroinvertebrate surveys, samples were
collected, processed, and analyzed using suggested metrics. A score was calculated from the
metrics and a stream site health rating was assigned. Results indicated that al study streams
show signs of increasing water quality with distance downstream of DOE influences. However,
the number of EPT taxa and the total number of taxa at the study sites continue to be depressed
compared to their respective reference locations.

| ntroduction

Benthic macroinvertebrates are organisms visible to the unaided eye which inhabit the bottom
substrates of aguatic systems and include insects, crustaceans, annelids, and mollusks (Platts et
a., 1983). Because of their relatively long life spans and sedentary nature, benthic
macroinvertebrate community structure can be useful in assessing the condition of an aquatic
system. Benthic macroinvertebrate samples were collected from locations on five streams
originating on the ORR that have been impacted by past and present DOE operations. Two of
these streams, East Fork Poplar Creek and Bear Creek, have been impacted by the Y-12 Plant.
One stream, Mitchell Branch, has been impacted by the East Tennessee Technology Park (ETTP)
and two streams, White Oak Creek and Melton Branch, have been impacted by operations at the
Oak Ridge National Laboratory (ORNL).

The objectives of this study were threefold, (1) to conduct an independent assessment of the
condition of streams on the ORR, (2) to confirm bioassessment results conducted by the UT-
Battelle and other DOE contractors, and (3) to identify potential impacts from future DOE
activities on the aquatic environment.

Method and M aterials

Semi-quantitative sampling of benthic macroinvertebrate communities was conducted during the
period of May 17, 2001 to June 6, 2001 using the RBP |1l method described in the Tennessee
Biological Standard Operating Procedures (SOPs) Manual: Volume |: Freshwater Aquatic
Macroinvertebrates (1996). Depending on stream size, either a one square meter kick net (larger
streams) or a D-frame stationary net (smaller streams) was used to collect benthic
macroinvertebrates. In larger streams, two separate riffle kicks were performed by a two person
crew. One individual held the double handle kick net perpendicular to the current with the net’s
weighted bottom resting firmly on the streambed, thereby preventing stream flow underneath the
net. Another person disrupted the substrate with a kicking and sweeping motion in a one square
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meter stretch just upstream of the net. Benthic organisms were dislodged and drifted into the
waiting net. After allowing suitable time for all the debris to flow into the net, the person
performing the kick lifted the bottom of the net at each end in a smooth, continuous motion while
the person holding the net at the top was careful not to let the top edge dip below the water’s
surface, thereby allowing organisms to escape. After a second riffle was sampled in an identical
fashion, the collected organisms were picked from the net and transferred into a container as a
composite sample.

In smaller streams, where riffles were less than one meter wide, four separate riffle kicks were
performed using the one-man, D-frame net. A crew member held the single handle net
perpendicular to the current with the net’s bottom pressed firmly to the streambed. The same
person disrupted the upstream substrate for an 18 inch distance and the width of the net,
dislodging any benthic organisms. After allowing suitable time for all debris to drift into the net,
the net was lifted from the water and three additional riffles were sampled in the same fashion.
The debris from all four kicks was composited.

Benthic macroinvertebrate samples were preserved in 80% ethanol with internal and external site
specific labels. Labeling information included site name, sampling date, and sampler’sinitias. If
more than one sample container was needed at a site, the debris was split evenly with internal
and external labels completed for each container.

Collection methods were modified for sampling in the White Oak Creek watershed due to the
presence of radioactive contamination in the stream sediments. Briefly, the two, 1-meter kick
samples were combined in a 5-gallon bucket, creek water was added and the sample swirled to
suspend the lighter material (including invertebrates) with the elutriate then being poured through
asieve. This process was repeated 5 times, to ensure the thorough collection of organisms. Any
material not needed was returned to the creek. Samples from radioactively contaminated sites
were processed in laboratory space designated by ORNL Health Physics personnel.

Following the state SOP for laboratory sample processing, a subsample was randomly chosen
and the first 200 benthic organisms were removed. If the minimum number of organisms were
not collected after the first subsample, a second subsample was randomly chosen and examined.
This process was repeated until the target number was achieved. Using a dissecting scope and
appropriate references (e.g., Merritt and Cummins 1996, Stewart and Stark 1993, Pennak 1989)
organisms were identified to the genus level, with the exception of Chironomids (midges) and
Oligochaetes (aguatic worms), and enumerated. Suggested metrics in the state SOP were used for
data analyses. The metrics included Comparative Taxa Richness, Indicator Assemblage Index,
Dominants in Common, EPT Index, and the Index of Biotic Integrity using the North Carolina
Biotic Index. A metric value was calculated at each test site using the appropriate reference
site(s) for comparison. Once values were obtained for each of the five metrics, a score of 0 to 6
was given to each metric and the five scores were summed and divided by the maximum possible
score (30). The resulting percentage score was then used to rate the biological condition of each
study site. A complete verbal description of each metric, the scoring criteria, and associated
biological conditions and attributes can be obtained by referencing the state SOP.
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Results and Discussion

East Fork Poplar Creek

Oak Ridge National Laboratory (ORNL) Biologica Monitoring and Abatement Program
(BMAP) reports document the presence of heavy metals including mercury, cadmium,
chromium, copper, nickel, and zinc in Upper East Fork Poplar Creek (Hinzman, R.L., 1998).

The scores from each of the five metrics analyzed and the overall rating for each test site are
presented in Appendix A. EFK 24.4, EFK 23.4, and EFK 13.8 each rated moderately to severely
impaired when compared to the two reference sites at Hinds Creek and Brushy Fork Creek. The
farthest downstream site, EFK 6.3, was rated dlightly to moderately impaired compared to
reference conditions. Figure 1 shows that over the past three years, the numbers of the most
pollution intolerant taxa (Ephemeroptera, Plecoptera, and Trichoptera, or EPT) remained at
levels lower than those found at the reference sites. The total number of taxa found at the East
Fork Poplar Creek sites were also lower than those at the reference sites (Figure 2). Both EPT
and the total taxa richness showed a gradual increase in numbers with distance from the Y-12
Plant yet they remained considerably lower than reference conditions. This trend of increasing
numbers with distance is most evident in the Spring, 2001 sampling event.

Slight differences existed in the numbers of EPT and total taxa at the East Fork Poplar Creek
sites between TDEC-DOE-O and ORNL-Biological Monitoring and Abatement Program
(BMAP) results (Appendix B). DOE-O results showed higher numbers of EPT taxa compared to
the BMAP results, while the BMAP results had greater numbers of total taxa. Variations in
sampling techniques and data analysis may contribute to these observed differences. It is
important to note that although the numerical results were dissimilar, the trend of increasing
numbers of EPT richness and total taxa richness with distance from the Y-12 Plant was quite
evident in both DOE-O and BMAP results.

The stream site ratings in East Fork Poplar Creek have remained consistent over the past three
years indicating that the benthic community structure and function continue to be impacted due
to the loss of pollution intolerant benthic organisms (EPT) and the total number of taxa.

Bear Creek

Historically, surface water samples collected in Upper Bear Creek have shown high levels of
nutrients and radiological activity (gross apha and gross beta). The S-3 site, located at the west
end of the Y-12 Plant, has been identified as the primary source of these impacts (AJA Technical
Services, Inc., 1999). Groundwater flow carries nitric acid and uranium-based waste products
from the former treatment, storage, and disposal unit toward the creek.

Due to dry stream conditions at BCK 10.3 the day of sampling, a site farther upstream, BCK
11.6, was used as the test site below BCK 12.3. The physical stream characteristics at the
sampled location are similar to those found at BCK 10.3 permitting an unbiased comparison with
BCK 10.3 and the reference sites. Some variability in benthic macroinvertebrate community and
structure is naturally expected, but for our purposes, any differences between BCK 10.3 and BCK
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11.6 are assumed to be negligible. Because of the narrow width of Upper Bear Creek, the state
method for sampling small streams was used.

Both Bear Creek sites were rated as moderately to severely impaired compared to the reference
sites at Gum Hollow Branch and Mill Branch (Appendix A). The severely impaired aspect of the
rating was from comparison to conditions at Gum Hollow Branch. Figure 1 and Figure 2 show
that for each of the past three years, a trend of increasing numbers in EPT richness and the total
taxa richness existed with distance downstream of the Y-12 Plant. The observed numbers,
however, were well below those found at the two reference sites indicating that although stream
conditions appeared to improve somewhat downstream, Bear Creek remains impacted.

A comparison of the Spring, 2001 sampling results between DOE-O and DOE could not be
addressed for Bear Creek due to the lack of DOE published results at the time of report
preparation. This information should be included in the 2001 Remediation Effectiveness Report
(RER) Draft produced for DOE in late March 2002 (per Holly Clancy, ETTP, personal
communication). The data should also be available on OREIS after that time.

White Oak Creek and Melton Branch

The presence of high nutrient levels has been documented in the upper reaches of White Oak
Creek inside ORNL boundaries (Ashwood, 1994). Chlorine toxicity has also been problematic in
this section. High radiological levels in the form of gross apha and gross beta persist in Lower
White Oak Creek. Cesium and other radionuclides are prevalent as well.

The overall site ratings in the White Oak Creek watershed improved with distance downstream
and through the ORNL Plant. The ratings improved a degree from moderately impaired to
dightly impaired with distance between WCK 6.8 (the upstream reference site) and WCK 2.3
(Appendix A). All sites rated moderately impaired in 1999 and 2000, furthering the speculation
that some stream health improvement had occurred.

Like the previous two years, the number of EPT taxa and the total taxa richness showed a general
trend of increasing numbers with distance downstream (Figure 1 and Figure 2). Severely
depressed numbers were observed at WCK 6.8 compared to previous years. In 2001, the EPT
richness decreased to 7 from previous highs of 15 and 14 (1999 and 2000, respectively) while the
total numbers of taxa decreased to 13 from 26 in 1999 and 27 in 2000. Because of these declines
in EPT and total taxa richness, a quick inspection of Figure 1 and Figure 2 might lead one to
conclude that water quality and conditions at the four test sites have sharply improved to mirror
those conditions at the reference site. On the contrary, the data suggests that water quality
conditions have deteriorated in the upper reaches of White Oak Creek in the past year, thereby,
causing the biota a WCK 6.8 to become impacted with numbers similar to the downstream test
Sites.

A comparison of DOE-O and ORNL BMAP sampling results within the White Oak Creek

watershed for Spring 2001 was not possible at the time of report preparation. The process
involving annual contract renewal obligations and requirements by ORNL BMAP to conduct
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benthic macroinvertebrate sampling in White Oak Creek have not been finalized. This has caused
adelay in BMAP sample processing. The data results are expected to be released later in 2002.

Mitchell Branch

A remediation project was conducted involving the instalation of geosynthetic impermeable
membranes in a portion of the creek contaminated with petroleum hydrocarbons (Bechtel Jacobs
Company, LLC, 1998). Several storm water drains exist in the stretch of the creek between MIK
0.71 and MIK 0.45. Discharges from these storm drains are major contributors affecting water
quality and observed impacts on the aguatic environment.

The ETTP sampling location at MIK 0.71 is located within the remediated portion of Mitchell
Branch, necessitating a modified small stream sampling technique. A stiff bristled brush was
used to loosen organisms clinging to the interlocking concrete tiles that line the streambed. The
debris was allowed to drift into the receiving D-frame net. Four riffles were sampled and
composited following the procedure used for smaller streams. The scraping technique was a
more effective method of dislodging benthic organisms from the surface of the tiles and,
especialy, from between the tiles than would have been the standard kicking and sweeping
method.

Both test sites on Mitchell Branch were rated moderately impaired when compared to upstream
reference conditions at MIK 1.43 (Appendix A). Although the ratings have remained unchanged
the past three years, both sites continued to show signs of improvement with the number of EPT
taxa and the total number of taxa increasing with distance from the remediated portion of the
creek (Figure 1 and Figure 2). Despite the apparent improving conditions in water quality, the
diversity and function of benthic macroinvertebrate communities in the sampled reaches of
Mitchell Branch remained depressed compared to those conditions at the reference site.

The numbers of EPT taxa and total taxa richness were similar between DOE-O and DOE for the
Mitchell Branch sites (Appendix B). Any difference in numbers, especialy those found at MIK
0.71, might be attributed to the disparity in sampling techniques within the remediated portion. A
pulsed disturbance in the benthic community may have occurred as DOE-O sampled a couple
days after a rain event. This may have also played a role in the observed differences. Pulsed
disruptions with high flow conditions and scouring effects are especially common in small
streams like Mitchell Branch.
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Figure 1. Comparison of the numbers of pollution intolerant benthic macroinvertebrate EPT taxa
found in select Oak Ridge Reservation stream sites from Spring, 1999 to Spring, 2001.



Number of Taxa

East Fork Poplar Creek Sites

{1999
W 2000
02001

EFK24.4 EFK23.4 EFK138 EFK63 HCK 20.6 BFK 7.6

Site Sampled

White Oak Creek Sites

bl

3

01999
2000
02001

&

Number of Taxa

WCK 68 WCK39 WCK29 WCK 2.3 MEK03

Site Sampled

Number of Taxa

Number of Taxa

8

@
&

8

N
b

8

.
&

-
s

o«

°

BCK 123

MIK0.71

Bear Creek Sites

BCK 116 BCK 103 MBK 1.6

Site Sampled

Mitchell Branch Sites

MIK 0.45

Site Sampled

GHK 2.9

MIK 1.43

{1999
W 2000
02001

1999
W 2000
02001

Figure 2. Comparison of the total numbers of benthic macroinvertebrate taxa found in select Oak
Ridge Reservation stream sites from Spring 1999 to Spring, 2001.



Conclusions

Of the twelve study sites sampled during Spring 2001 only two, WCK 2.3 and MEK 0.3, rated as
high as dlightly impaired compared to their reference site, WCK 6.8. The remaining ten study
sites rated between moderately impaired to severely impaired with respect to their reference
locations. Upper East Fork Poplar Creek including EFK 24.4, EFK 23.4, and EFK 13.8 aong
with the two Bear Creek sites, BCK 12.3 and BCK 11.6, showed signs of severe impact.

The benthic community in East Fork Poplar Creek seemed to have improved as pollution
sensitive EPT taxa and the total number of taxa generally increased with distance from the Y-12
Plant. However, environmental degradation appeared to be persistent relative to the two reference
sites. Mercury detected in surface water samples of East Fork Poplar Creek continued to be the
largest single contributor to environmental degradation. Noticeable increases in the mean
mercury levels were observed at the two most downstream sites compared to previous years.

The benthic condition in Bear Creek continued to show signs of slight improvement with
distance from the Y-12 Plant. However, elevated NO3; and NO, nitrogen concentrations and
various metal constituents continued to effect the benthic macroinvertebrate community,
particularly, the mayflies (Ephemeroptera). The former S-3 ponds at Y-12 have been identified as
the major contributors to groundwater contamination. Extreme low flow conditions during the
dry season result in groundwater seepage into the water table. The effect of this influx is
observed in marked increases in dissolved nutrients and metals concentrations in surface water
samples. Gross apha and gross beta activity aso increased sharply at the two Bear Creek test
sites compared to previous years. It is important to note that the natural habitat available for
macroinvertebrates at BCK 12.3 continues to be less than optimal, and may have an impact on
this site’ s score. Continued sampling in Bear Creek may capture any effects associated with the
construction and operation of the Environmental Management Waste Management Facility near
BCK 11.6.

Surface water samples indicated that elevated levels of the gamma radionuclide Cesium-137
along with high gross alpha and gross beta radioactivity remained persistent in White Oak Creek.
Deteriorating water quality at the reference site, WCK 6.8, was evident in the depressed numbers
of EPT taxa and total number of taxa compared to previous years. Construction activities
associated with the SNS facility during 2001 seemed to have a significant effect on the benthic
community. DOE-O will sample WCK 6.8 in 2002 as a reference site but, depending on the
results, it may be necessary to consider it a future study site with a new reference location found.

Conditions at the sampled locations of Mitchell Branch continue to be less than optimal. Three
ETTP storm water outfalls, SD-170, SD-180, and SD-190, circumvent MIK 0.71 and MIK 0.45.
SD-170 is located just upstream of MIK 0.71 while SD-180 and SD-190 are situated just
upstream of MIK 0.45. All three storm drains continue to be the primary sources impacting the
aguatic environment. The ETTP Environmental Monitoring Program Midyear Environmental
Data Report (Bechtel Jacobs Company LLC, 2001) indicates that toxicity related issues due to
the presence of metals, particularly nickel and zinc, and the affluence of volatile organic
compounds continue to be problematic. It has been determined through toxicity testing that
aguatic organisms including benthic macroinvertebrates are particularly sensitive to nickel and
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zinc at relatively low concentrations. Continued monitoring should capture any future influences
from these storm drain discharges and test the effectiveness of the petroleum hydrocarbon
remediation activities that have occurred in this section of the creek.

As is the case with any long-term environmental monitoring program, it is difficult to make safe
and accurate assessments on overall conditions based on the first few sampling events. Future
benthic macroinvertebrate biomonitoring and quarterly surface water sampling events in East
Fork Polar Creek, Bear Creek, the White Oak Creek watershed, and Mitchell Branch will
continue to build on the existing database of information. Continuous field sampling events will
aid in more closely defining the sources of any impacts from past, current, and future DOE
related activities. The DOE-O biological monitoring efforts will also continue to serve as an
independent method of evaluating DOE sampling results.
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(1)

Scoresfor Each of Five Metrics Analyzed

CTR = Species richness at study site

Speciesrichness at reference site

East Fork Poplar Creek

Appendix A.

Compar ative Taxa Richness (CTR)

X 100

Site Sampled | Scored with HCK 20.6 | Scored with BFK 7.6
EFK 24.4 2 2
EFK 234 2 2
EFK 13.8 2 2
EFK 6.3 4 4
Bear Creek
Site Sampled | Scored with MBK 1.6 | Scored with GHK 2.9
BCK 12.3 2 0
BCK 11.6 2 0

White Oak Creek and Melton Branch

Site Sampled | Scored with WCK 6.8
WCK 3.9 6
WCK 2.9 6
WCK 2.3 6
MEK 0.3 6

Mitchell Branch

Site Sampled | Scored with MIK 1.43
MIK 0.71 0
MIK 0.45 2
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)

IAl = CA/CAs

Indicator Assemblage Index (IAl)

where: CA, = Tota relative abundance of chironomids and annelids at reference site
CAs = Tota relative abundance of chironomids and annelids at study site

East Fork Poplar Creek

Site Sampled | Scored with HCK 20.6 | Scored with BFK 7.6
EFK 24.4 0 0
EFK 234 0 0
EFK 13.8 0 0
EFK 6.3 6 0
Bear Creek
Site Sampled | Scored with MBK 1.6 | Scored with GHK 2.9
BCK 12.3 0 0
BCK 11.6 0 4
White Oak Creek and M elton Branch
Site Sampled | Scored with WCK 6.8
WCK 3.9 0
WCK 2.9 0
WCK 2.3 0
MEK 0.3 0
Mitchell Branch
Site Sampled | Scored with MIK 1.4
MIK 0.71 2
MIK 0.45 0
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©)

where: DIC = five most abundant taxa common to study and reference site

Dominantsin Common (DIC)

East Fork Poplar Creek

Site Sampled | Scored with HCK 20.6 | Scored with BFK 7.6
EFK 24.4 2 2
EFK 234 2 2
EFK 13.8 2 2
EFK 6.3 2 2
Bear Creek
Site Sampled | Scored with MBK 1.6 | Scored with GHK 2.9
BCK 12.3 2 0
BCK 11.6 2 0

White Oak Creek and Melton Branch

Site Sampled | Scored with WCK 6.8
WCK 3.9 2
WCK 2.9 2
WCK 2.3 4
MEK 0.3 2

Mitchell Branch

Site Sampled | Scored with MIK 1.4
MIK 0.71 2
MIK 0.45 2
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(4)

EPT Index = Number of distinct EPT taxa at study site
Number of distinct EPT taxa at reference site

EPT Index

X 100

East Fork Poplar Creek

Site Sampled | Scored with HCK 20.6 | Scored with BFK 7.6
EFK 24.4 0 0
EFK 23.4 0 0
EFK 13.8 0 0
EFK 6.3 2 2
Bear Creek
Site Sampled | Scored with MBK 1.6 | Scored with GHK 2.9
BCK 12.3 0 0
BCK 11.6 0 0

White Oak Creek and Melton Branch

Site Sampled | Scored with WCK 6.8
WCK 3.9 0
WCK 2.9 2
WCK 2.3 4
MEK 0.3 4

Mitchell Branch

Site Sampled | Scored with MIK 1.4
MIK 0.71 0
MIK 0.45 0
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Index of Biotic Integrity (1BI)

NCBI =% Xt

n

IBI = NCBI of reference site

NCBI of study site

X 100

Where: NCBI = North Carolina Biotic Index
and: xj = number of individuals within ataxa
t; = tolerance value of ataxa
n = total number of organisms in the sample

East Fork Poplar Creek

Site Sampled | Scored with HCK 20.6 | Scored with BFK 7.6
EFK 24.4 6 2
EFK 234 6 2
EFK 13.8 6 2
EFK 6.3 6 4
Bear Creek
Site Sampled | Scored with MBK 1.6 | Scored with GHK 2.9
BCK 12.3 6 4
BCK 11.6 4 2

White Oak Creek and Melton Branch

Site Sampled | Scored with WCK 6.8
WCK 3.9 6
WCK 2.9 6
WCK 2.3 6
MEK 0.3 6

Mitchell Branch

Site Sampled | Scored with MIK 1.4
MIK 0.71 6
MIK 0.45 6
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Combined scoresfor each study site

SITE SCORE (out of a possible of 30) RATING

EFK 24.4 10 vs. Hinds, 6 vs. Brushy Fork Moderately to severely impaired
EFK 234 10 vs. Hinds, 6 vs. Brushy Fork Moderately to severely impaired
EFK 13.8 10 vs. Hinds, 6 vs. Brushy Fork Moderately to severely impaired
EFK 6.3 20 vs. Hinds, 12 vs. Brushy Fork Slightly to moderately impaired
BCK 12.3 10 vs. Mill Br., 4 vs. Gum Hollow Moderately to severely impaired
BCK 11.6 8 vs. Mill Br., 6 vs. Gum Hollow Moderately to severely impaired
WCK 3.9 14 vs. WCK 6.8 Moderately impaired

WCK 2.9 16 vs. WCK 6.8 Slightly to moderately impaired
WCK 2.3 20vs. WCK 6.8 Slightly impaired

MEK 0.3 18 vs. WCK 6.8 Slightly impaired

MIK 0.71 10vs. MIK 1.43 Moderately impaired

MIK 0.45 10vs. MIK 1.43 Moderately impaired
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Appendix B

Comparison Between DOE-O and DOE Benthic Macroinvertebrate Sampling Results,
Spring 2001.

East Fork Poplar Creek Sites Mitchell Branch Sites
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Chapter 4 DRINKING WATER

Review of Area Water Systems
Principal Author: Kathleen Kitzmiller

Abstract

To assess possible impacts to public water systems in the area by the Department of Energy
(DOE), the Tennessee Department Of Environment and Conservation (TDEC), Department of
Energy Oversight Division (DOE-O) monitors the quality of water in local streams, the Clinch
River and at area water treatment plants. These measures of quality include analytical results
reported in Consumer Confidence Reports prepared by area water systems, independent
sampling results for raw and treated water, review of emergency operations plans, and review of
regulatory inspection reports.

I ntroduction

Pollution from past and current activities on the Oak Ridge Reservation (ORR) has the potential
to impact public water supplies in the area. The Tennessee Department of Environment and
Conservation (TDEC), Department of Energy Oversight Division (DOE-O) program sections
monitor the quality of water in local streams, in the Clinch River, and at area water treatment
plants. In addition, state regulations require public water suppliers to test for an array of
contaminants on a regular basis. Should conditions warrant, TDEC might elect to conduct
independent sampling of raw water entering area water treatment systems; however, the
analytical results obtained by the various monitoring efforts did not indicate a need to do so.
Appendix 1 lists public water systems within a fifty-mile radius of the ORR that use surface
water, purchased surface water, or groundwater under the direct influence of surface water.

During the past year, in addition to review of water quality measures, oversight of area water
systems focused upon the following items:

» Breaksin city of Oak Ridge Raw Water Mains

» city of Oak Ridge Waterborne Disease Emergency Plan

* Clark Center Recreation Park

Discussion

Breaks in city of Oak Ridge Raw Water Mains. Two twenty-four inch raw water mains carry
water from the Clinch River to the Oak Ridge Water Treatment Plant located on top of Pine
Ridge between the Y-12 plant and the city. The water treatment plant supplies finished drinking
water to the city, as well asto the Oak Ridge National Laboratory (ORNL) and Y-12.

In February, the west raw water main ruptured beneath Bear Creek Road near the Y-12 plant
entrance. In August, the east raw water main did likewise. In each instance, Y-12 promptly
notified the city of the line break. In turn, city workers quickly responded. Pending completion of
repairs, the water supply was shut off to Y-12's east sixteen-inch main and to the twenty-four
inch main leading to ORNL. Both facilities had maintained water reserves sufficient to permit



normal operations and to provide fire protection. In both cases, water main repairs were
completed by the following day.

city of Oak Ridge Waterborne Disease Emergency Plan. In 1994 the city of Oak Ridge
developed an emergency plan detailing how it would respond to an outbreak of waterborne
disease such as Giardia, Cryptosporidium, or other parasites. The plan resulted from ajoint effort
by the city of Oak Ridge and its water treatment plant, the Department of Energy (DOE), the
state of Tennessee, the Anderson County Health Department, and the Methodist Medical Center.
In October, the group met with representatives of area water utility districts to discuss the current
version of the waterborne disease emergency plan. The meeting also provided a forum for those
present to discuss security measures that have been implemented subsequent to September 11.

Clark Center Recreation Park. Clark Center Recreation Park is located on the McCoy Branch
embayment of the Clinch River at RM 37.5 between Galaher Bend and Freels Bend. Formerly
known as Carbide Park, Clark Center Park isroughly 80 acresin size. The park is open to the public
for day use only. Although located on DOE land, it is considered acity of Oak Ridge Park. The park
lies within the 30,000 acre Three Bends Scenic and Wildlife Management Area.

Historically, water treatment operations at Clark Center fell under the jurisdiction of the Y-12
facility. In May 2000, the Y-12 water treatment plant was transferred to the city of Oak Ridge.
However, the Clark Center water treatment systems were not included in the transfer. DOE
contractors operated two separate water treatment systems on a seasonal basis, one for the office
center and the other for the swimming area bathhouse.

In April 2001, plans were finalized to deliver city water directly to the park. Installation of the
PV C pipeline began in June and was finished later during the summer. With the completion of
this project, the day-to-day operation of the Clark Center Park distribution system no longer falls
under the purview of TDEC DOE-O.

Conclusion
The water quality on the ORR and in the areais well within regulatory limits and will continue to
be monitored by this office and the Knoxville Environmental Assistance Center.

Appendix 1 Surface Water, Purchased Surface Water Systems and
Groundwater Under Direct Influence of Surface water Systemswithin 50 Mile Radius of ORR

* | ocated directly downstream of ORR

Water System Name County Type

Anderson County Utility Board Anderson Surface Water

Clark Center Bath House (closed 07/01/01) Anderson Surface Water

Clark Center Office System (closed 07/01/01) Anderson Surface Water

Clinton Utility Board Anderson Surface Water

Lake City Water Department Anderson Purchased Surface Water

Norris Water Commission Anderson Groundwater UDI Surface water
North Anderson County Utility District Anderson Surface Water

Oak Ridge Department of Public Works Anderson Surface Water




Y-12 Plant Water System Anderson Purchased Surface Water
Tennessee Cumberland Plateau Campground Bledsoe Groundwater UDI Surface water
Alcoa Water System Blount Surface Water

Bays Mountain Mobile Home Park Blount Groundwater UDI Surface water
Friendsville Water Works Blount Purchased Surface Water
Maryville Department of Public Works Blount Surface Water

South Blount Utility District Blount Purchased Surface Water
Tuckaleechee Utility District Blount Purchased Surface Water
Caryville-Jacksboro Utility District Campbell Surface Water

Jellico Water Department Campbell Surface Water

La Follette Water Department Campbell Surface Water

Claiborne County Utility District Claiborne Surface Water

Catoosa Utility District Cumberland Purchased Surface Water

Crab Orchard Utility District Cumberland Surface Water

Crossville Water Department Cumberland Surface Water

Dorchester # 15 Cumberland Groundwater UDI Surface water
Renegade Mountain Water System Cumberland Purchased Surface Water

South Cumberland Utility District Cumberland Purchased Surface Water

West Cumberland Utility District Cumberland Purchased Surface Water
Allardt Water Works Fentress Purchased Surface Water
Fentress County Utility District Fentress Purchased Surface Water
Jamestown Water Department Fentress Surface Water

Rutledge Water System Grainger Purchased Surface Water
Washburn School Grainger Groundwater UDI Surface water
Bush Brothers# 3 Jefferson Surface Water

Dandridge Water Department Jefferson Purchased Surface Water
Jefferson City Water & Sewer Jefferson Surface Water

New Market Utility District Jefferson Purchased Surface Water

Shady Grove Utility District Jefferson Purchased Surface Water

First Utility District of Knox County Knox Surface Water

Grove at Dean Hill Apartments Knox Purchased Surface Water
Hallsdale-Powell Utility District Knox Surface Water

Knox-Chapman Utility District Knox Surface Water

Knoxville Utilities Board # 1 Whitaker Plant Knox Surface Water

Knoxville Utility Board # 3 Forks of the River Knox Surface Water

Northeast Knox Utility District Knox Surface Water

Reserve of Westland Apartments Knox Purchased Surface Water

West Knox Utility District Knox Surface Water

Christ Our Savior Lutheran Church Loudon Purchased Surface Water

Lenoir City Utility Board Loudon Surface Water

Loudon Utilities Board Loudon Surface Water

Martel Utility District Loudon Purchased Surface Water
Tellico Village POA Loudon Purchased Surface Water
Advent Home Water System McMinn Groundwater UDI Surface water
Athens Utility Board McMinn Purchased Surface Water
Bowater Newsprint McMinn Surface Water
Calhoun-Charleston Utility District McMinn Purchased Surface Water

Camp Cherokee-McMinn County McMinn Groundwater UDI Surface water
Conasauga Baptist Church McMinn Groundwater UDI Surface water
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Englewood Water Department McMinn Surface Water

Etowah Utilities McMinn Surface Water

Mount Pisgah Baptist Church McMinn Groundwater UDI Surface water
New Hopewell Baptist Church McMinn Groundwater UDI Surface water
New Zion Baptist Church McMinn Groundwater UDI Surface water
Niota Water System McMinn Purchased Surface Water

Oak Grove Baptist Church McMinn Groundwater UDI Surface water
Pond Hill Baptist Church McMinn Groundwater UDI Surface water
Riceville Utility District McMinn Purchased Surface Water
Rockview Baptist Church McMinn Groundwater UDI Surface water
Sanford Baptist Church McMinn Groundwater UDI Surface water
Armstrong Ferry PUA Meigs Groundwater UDI Surface water
Decatur Water Department Meigs Groundwater UDI Surface water
Good Hope Baptist Church Meigs Groundwater UDI Surface water
Walnut Grove Baptist Church Meigs Groundwater UDI Surface water
Hiwassee College Monroe Groundwater UDI Surface water
Indian Boundary Recreation Area USFS Monroe Groundwater UDI Surface water
Madisonville Water Department Monroe Purchased Surface Water
Sweetwater Utility Board Monroe Surface Water

Tellico Area Services System Monroe Surface Water

Brushy Mountain Prison Morgan Surface Water

Plateau Utility District Morgan Surface Water

Sunbright Utility District Morgan Purchased Surface Water

Wolfe Branch Utility District Morgan Purchased Surface Water
Monterey Water Department Putnam Surface Water

Blue Water Campground & Boat Dock Rhea Groundwater UDI Surface water
1Dayton Water Department* Rhea Surface Water

Fort Bluff Y outh Camp Rhea Groundwater UDI Surface water
Grandview Utility District Rhea Purchased Surface Water

North Utility District of Rhea County Rhea Purchased Surface Water
2Spring City Water System* Rhea Surface Water

3Watts Bar Utility District* Rhea Surface Water

Cumberland Utility District Roane Surface Water

4East Tennessee Technology Park* Roane Surface Water

Harriman Utility Board Roane Surface Water

5Kingston Water System* Roane Surface Water

Oak Ridge National Lab X-10 Roane Purchased Surface Water

Oliver Springs Water Board Roane Purchased Surface Water

Roane Central Utility District Roane Purchased Surface Water
Rockwood Water System Roane Surface Water

Swan Pond Utility District Roane Purchased Surface Water

Watts Bar Utility District Roane Purchased Surface Water
Huntsville Utility District Scott Surface Water

Oneida Water & Sewer Comm. Scott Surface Water

Chalet Village North Sevier Purchased Surface Water

Condo Villas of Gatlinburg Sevier Purchased Surface Water
Gatlinburg Water Department Sevier Surface Water

Knoxville East KOA Sevier Groundwater UDI Surface water
Pigeon Forge Sevier Surface Water
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Sevierville Water System Sevier Surface Water

Webb Creek Utility District Sevier Purchased Surface Water

Global Stone Tennessee L uttrell Union Groundwater UDI Surface water
Hickory Star Marina Union Groundwater UDI Surface water
Luttrell-Blaine-Corryton Utility District Union Surface Water

Maynardville Water Department Union Groundwater UDI Surface water
Sharps Chapel School Union Groundwater UDI Surface water
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Chapter 4 DRINKING WATER

Oversight of Free Residual Chlorine and Bacteriological Sampling of Oak
Ridge Reservation Sanitary Water Distribution Systems

Principal Author: Kathleen Kitzmiller

Abstract

As the three Department of Energy (DOE) Oak Ridge Reservation (ORR) plants become more
accessible to the public, the Tennessee Department of Environment and Conservation (TDEC),
Department of Energy Oversight Division (DOE-O) has expanded its oversight of the DOE
facilities safe drinking water programs. The scope of TDEC DOE-O independent sampling
includes oversight of potable water quality on or impacted by the ORR. TDEC conducted
oversight of total coliform bacteria and free residua chlorine sampling at various buildings on
the DOE ORR. Oversight of routine, monthly sampling activities allowed TDEC personnel to
become familiar with site potable water contacts in each plant’s utility organization or
subcontractor. In conjunction with these oversight activities, TDEC took independent samples of
free chlorine residuals during site visits to monitor monthly sampling activities.

| ntroduction

Public consumption of the water on the Oak Ridge Reservation (ORR) continues to increase. In
order to facilitate technology transfer, work for non-governmental sectors, and utilization of
surplus buildings by private companies, security has been relaxed or reprioritized in recent years
at some portions of the sites, most notably at East Tennessee Technology Park (ETTP). In turn
the composition of the workforce at the ORR has changed substantialy. Oak Ridge Nationa
Laboratory (ORNL) has always hosted foreign dignitaries and accommodated visiting scientists
in an openly cooperative manner. The other two sites, ETTP and Y-12, until recently allowed
only limited public visitation. Current facility use involves a substantial public presence at ETTP
and ORNL, and to a lesser extent at Y-12.

During May 2000, Department of Energy (DOE) transferred the Y-12 water treatment plant to
the city of Oak Ridge. Both the ETTP and the former Y-12 water treatment plants withdraw
surface water from the Clinch River, add coagulants to precipitate suspended sediment, use
chlorine disinfectant, and filter water prior to distribution. As prescribed by Tennessee
Regulations for Public Water Systems and Drinking Water Quality - Chapter 1200-5-1, most
sampling focuses upon finished water at the treatment plant prior to distribution. State
regulations require relatively little sampling at locations within distribution systems. The ORR
potable water systems have been classified as non-community, non-transient systems. Rule 1200-
5-1-.07(1)(d)(3) states that non-community water systems using surface water must monitor for
total coliforms with the frequency required of like-sized community water systems. Rule 1200-5-
1-.31(5)(c)(3) directs that residual disinfectant concentration be measured at the same times and
locations that monthly microbiological contaminant samples are collected. Requirements set
forth by Rule 1200-5-1-.17(4) mandate that not more than five percent of samples taken each
month for two consecutive months contain less than 0.2 mg/L free chlorine residual. Shown
below (Table 1) is the minimum number of bacteriological samples required for each of the DOE
distribution systems set forth by the sanitary surveys in effect for calendar year 2001.



Table 1. ORR Plant Populations and Required Samples

Facility Estimated Population Minimum Samples
ETTP 2,000 2
ORNL 5,000 6
Y-12 5,080 7

M ethods and Materials

Although TDEC will conduct independent sampling when situations indicate that the quality of
drinking water in an ORR distribution system may be compromised or that the general integrity
of the system isin doubt, the objective of this task was to conduct oversight of routine regulatory
bacteriological and free residual chlorine monitoring at ETTP, ORNL, and Y-12. Coliform
bacteria serve to indicate the presence of pathogenic organisms. A positive microbiological
sample signals that pathogens may have entered the water supply due to inadequate initial
treatment, poor sanitation, faulty line repair work, or cross connections to potable water
distribution lines. During calendar year 2001, at the direction of Division management, TDEC
personnel collected independent bacteriological samples from three buildings at ORNL. The
buildings were located at far reaches of the distribution system. Potable water delivered to these
sites was expected to contain relatively low levels of free residua chlorine. The samples,
anayzed by the Knoxville Branch Laboratory, tested negative for microbiological
contamination. TDEC did not observe conditions in ORR distribution systems that warranted
additional collection of independent bacteriological samples, and instead focused upon sampling
for free residual chlorine only. TDEC used a Hach pocket colorimeter to measure free residual
chlorine levels at all three facilities. Monitoring followed Method 4500-Cl G, DPD Colorimetric
Method, outlined in the Standards Methods for the Examination of Water and Wastewater, 20"
Edition. One of two small sample containers is reserved for a sample blank. A reagent, DPD
powder, is added to the remaining container. The powder reacts with free chlorine present in the
drinking water sample. A dlight free chlorine residual results in a pale pink hue, whereas a high
chlorine residual produces a deep cranberry color. The colorimeter then measures the
concentration of free chlorine in the sample.

Bound logbooks, databases, and trip reports serve collectively to document TDEC's potable
water oversight activities.

Results and Discussion

Thirty-two visits were made to oversee monthly bacteriological and free chlorine residual
sampling. TDEC sampling for free residual chlorine was done using TDEC's colorimeter. Table
2 summarizes the sampling results.




Table 2. Oversight Visits - Observation of Monthly Sampling

Lowest Free Chlorine
Number of Residual
Bacteriological Contractor/TDEC
Date of Visit ORR Facility Samples Contractor (mg/L)
01/08/01 ORNL 3 0.93/0.98
01/10/01 Y-12 7 0.3/0.32
01/16/01 ORNL 3 1.14/1.09
02/12/01 ORNL 3 0.98/0.78
02/13/01 Y-12 7 0.4/0.67
03/05/01 ORNL 3 0.59/0.63
03/06/01 Y-12 7 0.9/1.26
03/12/01 ORNL 3 0.87/0.79
04/02/01 ORNL 3 0.70/0.64
04/09/01 ORNL 3 0.86/0.37
04/10/01 Y-12 7 0.7/1.03
05/07/01 ORNL 3 0.24/0.28
05/08/01 Y-12 7 0.6/0.79
05/14/01 ORNL 3 0.73/0.72
06/04/01 ORNL 3 0.49/0.39
06/11/01 ORNL 3 0.98/0.74
06/12/01 Y-12 7 0.2/0.29
07/02/01 ORNL 3 0.44/0.36
07/09/01 ORNL 3 0.77/0.67
07/11/01 ETTP 2 0.36/0.33
08/06/01 ORNL 3 0.58/0.54
08/13/01 ORNL 3 0.95/0.85
08/21/01 Y-12 7 0.5/0.55
09/10/01 ORNL 3 0.81/0.87
10/01/01 ORNL 3 0.59/0.52
10/08/01 ORNL 3 0.89/0.91
10/16/01 ETTP 2 0.8/0.33
11/05/01 ORNL 3 0.61/0.71
11/13/01 ETTP 2 0.9/1.55
12/03/01 ORNL 3 0.78/0.64
12/10/01 ORNL 3 0.99/0.86
12/12/01 Y-12 7 0.3/0.54
Conclusion

As can be seen in Table 2 no samples collected by the contractor or TDEC indicated chlorine
levels to be below the regulatory limit of 0.2 mg/L. Also, there were no samples reported to have
elevated levels of bacteria above the regulatory limits. TDEC will continue to monitor the
sample collection activities and if conditions warrant will collect free chlorine and/or
bacteriological samples for comparisons.
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Chapter 4 DRINKING WATER

Special Projects

Principal Author: Kathleen Kitzmiller

Abstract

During the calendar year 2001, projects arose that were not covered under existing monitoring
plans. These specia projects allow for increased opportunities to monitor and evauate
Department of Energy (DOE) water system operations. They included two water studies
stemming from the East Tennessee Technology Park (ETTP) Water Quality Project.

I ntroduction

Special projects provide opportunities for the Tennessee Department of Environment and
Conservation (TDEC), Department of Energy Oversight Division (DOE-O) to further evauate
the operation and condition of water systems on the Oak Ridge Reservation (ORR) and to aid in
regulatory compliance efforts. During the previous year, TDEC focused upon two studies
pertaining to the (ETTP) Water Quality Project.

* EPA Test Results for the Phase 1 Water Study of ETTP
» Phase2 Water Study of ETTP

Discussion

EPA Test Results for the Phase 1 Water Sudy of ETTP. The Phase 1 Water Study focused upon
concerns about the current safety of drinking water at ETTP. Drinking water samples were
collected during August 2000 from nineteen sites, including the water treatment plant. These sites
were selected for sampling in order to include areas where worker populations are present, areas at
the far reaches of the distribution system, and areas of concern identified by current and former
workers. The EPA collected replicate samples at seven of the drinking water sites. In order to
ascertain potential impact upon the drinking water distribution system in the event of cross-
connections, firewater was sampled at six locations. Raw water from the Clinch River was also
sampled.

Laboratory analyses for the Phase 1 sampling effort were completed by early September 2000.
The analyses found levels of iron and manganese in excess of secondary maximum contaminant
levels (SMCLSs) at one drinking water site and one fire water site. SMCLSs pertain to aesthetic —
taste, color, odor, etc. — rather than health concerns. A comprehensive final report, Special East
Tennessee Technology Park Water Sampling Report, was released in early November.

In January, the EPA released test results for its tap water samples collected the previous August
a seven ETTP buildings. The National Air and Radiation Laboratory ran analyses for
radionuclides (isotopic uranium, gamma, and gross alpha/beta), and for inorganic metals.
According to its preliminary review of its data, the EPA “has not identified any results
inconsistent with those issued by DOE for the tap water sampling event.”
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Phase 2 Water Sudy of ETTP. Phase 2 of the ETTP Water Quality Project focused upon the
history of the ETTP drinking water system and the likelihood of worker health effects due to
consumption of water at the plant in the past. DOE/ORO requested that DOE-O participate in an
oversight group, the Community Input Team (CIT), similar in composition to that formed for the
Phase | Water Study. DOE hired Parallax, Inc., to facilitate the Phase 2 Water Study. The JS|
Center for Environmental Health Studies, TerraGraphics Environmenta Engineering, and Macolm
Pirnie, Inc., comprised the project team.

Members of the Phase Il study team from JSI, TerraGraphics, and Malcom Pirnie conducted a

sitevisit of ETTP during the first two weeks of February. The study team finalized the task plan

and work breakdown structure of the project. Four tasks made up the work plan. For the first three

tasks, an interim technica memorandum was to summarize findings and recommend actions for the

succeeding task.

» Task 1-Identify contaminants and routes of exposure, and the timeframes of operational eras.

» Task 2 — Determine whether quantitative or qualitative exposure assessments can be done, and
develop estimates of contaminant concentrations in the water systems.

» Task 3—Edimate worker exposures and assess potential health impacts.

» Task 4 — Review stakeholder comments, incorporate appropriate revisions, and publish a fina

report.

During the site visit, project team members began the process of identification and review of
plant records and documents. They met with individuals knowledgeable about past operations.
Project team members, along with several CIT representatives including DOE-O personnel, also
toured sites related to systems for re-circulating cooling water, firewater, sanitary water
treatment and distribution, sanitary sewers and sewage treatment, storm water, and steam
production and distribution.

A public meeting was held during April a which project team representatives introduced the
proposed work plan, presented initial assumptions underlying the plan, and sought public input. In
late April the project team reported that it had inventoried a number of water additives, comprising
roughly fifty chemicals, to be evaluated for toxicity. The Task 1 report, due June 30, would note
which of these had been identified as chemicas of concern. Engineering drawings of ETTP water
systems were being examined. More than 150 documents had been reviewed. By mid-June, over
600 documents had been compiled and were being reviewed. Most of the eighty-one engineering
drawings of the sanitary water system had been digitized as a prelude to hydraulic modeling. The
team continued to evauate the previoudy identified water additives for toxicity. The distribution
date for the Task 1 draft report was pushed back until mid-July.

Team members of the ETTP Water Quality Project met onsite in July to resolve questions
pertaining to water system drawings and historical documents. The release of the team’s first
technical memorandum was further postponed until late August. The Task 1 draft report was
distributed to CIT members in late August. The CIT met in September to critique the draft report
and suggested a number of improvement items. However, the project team had exhausted its budget
without completing even the first of its milestones. Future funding for completion of the Phase 2
Water Study appeared uncertain. As of November, the project remained on hold. Subsequently,
DOE halted further investigation, noting that the study had accomplished all that could reasonably
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be achieved, having identified chemicas of concern and potential pathways to employees. Given
the lack of sufficient data about historical operations, further analysis would not be likely to yield
additiona findings of significance.

Conclusion

The specia projects described above, EPA test results for the Phase 1 Water Study of ETTP and
the Phase 2 Water Study of ETTP, alowed for increased opportunities to monitor and evaluate
DOE water system operations.
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Chapter 4 DRINKING WATER

| mplementation of EPA’s Environmental Radiation Ambient Monitoring
System (ERAMYS) Drinking Water Program (RMO)

Principal Author: John Sebastian

Abstract

The Environmental Radiation Ambient Monitoring System was developed by the U.S.
Environmental Protection Agency (EPA) to monitor potential pathways for significant
population exposures from routine and/or accidental releases of radioactivity from major sources
(U.S. EPA, 1988). This program provides for radiochemical analysis of finished water at five
public water supplies located near and on the Oak Ridge Reservation. In this effort, quarterly
samples are taken by personnel from the Tennessee Department of Environment and
Conservation, Department of Energy Oversight Division to be analyzed at the EPA’s National
Air and Radiation Environmental Laboratory in Montgomery, Alabama. While data from the
program indicate tritium results have been consistently higher for the Gallaher Water Treatment
Plant than the four other systems monitored in the program, all the results received from EPA, to
date, have been well below regulatory criteria.

I ntroduction

Radioactive contaminants rel eased on the Oak Ridge Reservation (ORR) enter local streams and

are transported to the Clinch River. While monitoring of these streams, the river, and local water

treatment facilities has indicated that concentrations of radioactive pollutants are below

regulatory standards, there has remained a concern that area public water supplies could be

impacted by ORR pollutants. In 1996, the Tennessee Department of Environment and

Conservation (TDEC), Department of Energy Oversight Division began participation in the

Environmental Protection Agency’s (EPA) Environmental Radiation Ambient Monitoring

Systems (ERAMS). This program provides radiological monitoring of finished water at public

water supplies near nuclear facilities throughout the United States. The ERAMS program is

designed to:

1. Monitor pathways for significant population exposure from routine and/or accidental releases
of radioactivity;

2. Provide data indicating additional sampling needs or other actions required to ensure public
health and environmental quality;

3. Serveasareference for data comparison (U.S. EPA, 1988).

The ERAMS program aso provides a mechanism to evauate the impact (if any) of DOE
activities on area water systems and validate DOE monitoring in accord with the Tennessee
Oversight Agreement (TDEC, 1996).

Methods and Materials

In the Oak Ridge ERAMS Program, EPA provides radiochemical analysis of finished drinking
water samples taken quarterly by TDEC staff at five public water supplies located on and in the
vicinity of the ORR. Samples are collected using procedures and supplies prescribed in
Environmental Radiation Ambient Monitoring System (ERAMS) Manual (U.S. EPA, 1988). The
five Oak Ridge area monitoring locations are: Kingston Water Treatment Plant, Gallaher (K-25)
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Water Treatment Plant, West Knox Utility, city of Oak Ridge (Y-12) Water Treatment Facility,
and Anderson County Utility District. ERAMS analysis is performed at EPA’s National Air and
Radiation Environmental Laboratory in Montgomery, Alabama. Analytical frequencies and
parameters are provided in Table 1.

Table1l: ERAMS Analysisfor Drinking Water

ANALYSIS FREQUENCY

Tritium Quarterly

Gamma Scan Annually on composite samples

Gross Alpha Annually on composite samples

Gross Beta Annually on composite samples

lodine-131 Annually on one individual sample/sampling site
Radium-226 Annually on samples with gross apha >2 pCi/L
Radium-228 On samples with Radium-226 between 3-5 pCi/L
Strontium-90 Annually on composite samples

Plutonium-238, Plutonium-239, Annually on samples with gross apha >2 pCi/L
Plutonium-240

Uranium-234, Uranium-235, Uranium-238 Annually on samples with gross apha >2 pCi/L

Results and Discussion

A large proportion of the radioactive contaminants that are transported off the ORR in surface
water enter the Clinch River by way of White Oak Creek, which drains the Oak Ridge National
Laboratory complex and associated waste disposal areas. When contaminants carried by White
Oak Creek and other ORR streams enter the Clinch, their concentrations are significantly
lowered by the dilution provided by the waters of the river. With exceptions, contaminant levels
are further reduced in finished drinking water by conventional water treatment practices used by
area utilities. Consequently, the levels of radioactive contaminants measured in the Clinch and at
area water supplies are far below the concentrations measured in White Oak Creek and some of
the other streams on the ORR.

Since the Gallaher Water Treatment Plant is the closest water supply downstream of White Oak
Creek (approximately 6.5 River Miles), this facility would be expected to exhibit the highest
concentrations of radioactive contaminants of the five utilities monitored in the program.
Conversely, the Anderson County Facility (located upstream of the reservation) would be
expected to be the least vulnerable of the facilities to ORR pollutants.

While analysis of ERAMS samples for 2001 have yet to be completed, the recently received
results for tritium and iodine-131 were all well below applicable drinking water standards
(Tables A.1 and A.2 in Appendix A). As in the past, results reported for tritium (a radionuclide
not removed by conventional treatment processes) are higher for the Gallaher facility. While
consistently higher than the concentrations measured at the other facilities, the results for tritium
reported for the Gallaher plant were al well below standard prescribed by the Safe Drinking
Water Act. In this regard, the Safe Drinking Water Act specifies that the annual average
concentration of tritium in community drinking water systems not exceed 20,000 pCi/L. The
average concentration of tritium measured at the Gallaher facility for 2001 was 252 pCi/L
(Figure 1), which is down from an average of 548 pCi/L reported in 2000.
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Figure 1: Average Tritium Resultsfor 2001 for Samples of Finished Drinking Water taken
at Oak Ridge Area Water Treatment Facilitiesin association with EPA’SERAM S Program

Conclusion

Radioactive contaminants migrate from the ORR to the Clinch River, which serves as a raw
water source for area public drinking water supplies. The impact of these contaminants is
diminished by dilution provided by waters of the Clinch. Contaminant concentrations are further
reduced in finished drinking water by conventional water treatment practices employed by area
utilities. In 2001, ERAMS results reported for iodine-131 and tritium were all well below
drinking water criteria. While below drinking water standards, tritium was reported at higher
levels in samples taken from the Gallaher Water Treatment Facility than the other facilities
monitored in the program. In this respect, the Gallaher plant is the closest facility downstream of
White Oak Creek, the magor pathway for radiological pollutants entering the Clinch from the
ORR. Although gross apha, gross beta, and gamma spectroscopy results were unavailable at the
time of publication, it is expected that these results will be similar to those of previous years (i.e.,
well below drinking water standards).
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Appendix A: ERAMS Tritium and | odine-131 Resultsfor Year 2001 Samples of Finished

Drinking Water taken at Oak Ridge Area Water Treatment

Table A.1: 2001 ERAMS Tritium Resultsfor Drinking Water in the Oak Ridge Area

Water Treatment Collection Activity Error (+/-2 0) MDC*? Standard®
Facility Date (pCi/L) (pCi/L) (pCilL) (pCilL)
Anderson Co. 03/08/01 30 73 124 20,000
Anderson Co. Dup.® 03/08/01 17 73 124 20,000
Anderson Co. 05/04/01 0 76 129 20,000
Anderson Co. 08/09/01 -7 81 139 20,000
Anderson Co. 10/17/01 -13 77 133 20,000
Gallaher (K-25) 02/26/01 658 99 125 20,000
Gallaher (K-25) 05/21/01 271 92 139 20,000
Gallaher (K-25) 08/17/01 -15 81 139 20,000
Gallaher (K-25) 10/18/01 96 82 133 20,000
Kingston 02/26/01 16 73 124 20,000
Kingston 05/04/01 137 82 130 20,000
Kingston 08/09/01 -11 81 140 20,000
Kingston 10/26/01 29 79 133 20,000
West Knox 02/22/01 -5 72 124 20,000
West Knox 05/04/01 18 77 130 20,000
West Knox 08/09/01 15 82 140 20,000
West Knox 10/26/01 2 77 132 20,000
Oak Ridge (Y-12) 02/22/01 -17 72 124 20,000
Oak Ridge (Y-12) 05/04/01 81 80 130 20,000
Oak Ridge (Y-12) 08/09/01 -88 78 140 20,000
Oak Ridge (Y-12) 10/30/01 -31 75 132 20,000

‘Duplicate analysis

#Minimum Detectable Concentration
P40 CFR Part 141—National Primary Drinking Water Regulations.

Table A.2: 2001 ERAM S Iodine-131 Resultsfor Drinking Water

in the Oak Ridge Area

Water Treatment Collection Activity Error (+/-2 0) MDC*? Standard®
Facility Date (pCilL) (pCi/L) (pCilL) (pCilL)
Anderson Co. 03/08/01 0.01 0.14 0.24 3.0
Gallaher (K-25) 10/18/01 -0.1 0.18 0.31 3.0
Kingston® 3.0
Oak Ridge (Y-12) 02/22/01 0.01 0.16 0.26 3.0
West Knox 02/22/01 0.08 0.17 0.27 3.0

#Minimum Detectable Concentration
® The Safe Drinking Water Act prescribes beta and photon emitters in drinking water not exceed an annual dose equivalent of
4 mrem/year. The values referenced represent annual average concentrations yielding 4 millirem per year for a two liter
daily intake from Appendix |11 in Radioactivity in Drinking Water (EPA, 1991).
‘Theiodine-131 result for the Kingston Facilities was not reported in the ERAMS data received to date
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Chapter 5AIR QUALITY M ONITORING

Hazardous Air Pollutants M etals Monitoring on East Tennessee Technology
Park

Principal Author: Randy Meyer

Abstract

The Tennessee Department of Environment and Conservation (TDEC), Department of Energy
Oversight Division's (DOE-O) Hazardous Air Pollutant (HAPs) Monitoring Program was
developed to provide continued independent monitoring at the East Tennessee Technology Park
(ETTP) and to verify the Department of Energy’s (DOE) reported monitoring results. Monitoring
was conducted for Arsenic, Beryllium, Cadmium, Total Chromium, Lead, Nickel, and Uranium
as ametal. In order to ensure conservative values, detection limits were utilized when averaging
results below the detection limits of the laboratory analysis except for Background Data.

As aresult of this monitoring campaign conducted by TDEC at the ETTP sites, analytical results
indicate no apparent elevated levels of HAPs metals of concern. Analyses for all metals of
concern were below guidelines, and/or detection limits of laboratory analysis. Background
levels, collected near Norris Lake were slightly lower than samples on the ETTP. This would be
expected when comparing an industrialized area to a more remotely located residential area. In
keeping with this premise, it should also be noted that other incinerator facilities are in the
general vicinity of the Oak Ridge Reservation (ORR). The possibility exists that these
operations, along with the Tennessee Valley Authority (TVA) Bull Run Steam Plant facility on
Edgemoor Road and the Kingston Steam Plant could have an impact on the ambient air around
the ORR. Operations at the Toxic Substance Control Act (TSCA) Incinerator cannot be singled
out as the sole contributor of levels seen in the analytical results from the ETTP or the ORR in
general.

Future D&D activities that could possibly generate emissions of HAPs will continue to be
evaluated and monitored as required by TDEC.

This project will continue to monitor for potential effects on the ORR a ETTP in order to
provide independent monitoring to assure protection of human health and the environment.

Introduction

In 1997, concerns were raised by members of the public regarding potential health effects due to
possible concentrations of Hazardous Air Pollutants (HAPS) in the ambient air on and around the
Oak Ridge Reservation (ORR). In response to these concerns, the Tennessee Department of
Environment and Conservation’s (TDEC'’s), Department of Energy Oversight Division (DOE-
0O), Waste Management (WM) program developed an ambient air monitoring program for the
ORR in order to determine what effects, if any, Department of Energy (DOE) operations were
having on the ambient air on and around the reservation with regard to HAPs. This program was
designed to provide an independent verification of monitoring results as reported by the DOE.
Background data was collected at a site located near Norris Lake. This data was used in a
comparative manner as a baseline for the area surrounding the ORR. Nickel and Uranium as a
metal were added in 1999 to the list of metals of concern. Future Decontamination and
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Decommissioning (D&D) activities that could possibly generate emissions of HAPs will
continue to be evaluated and monitored as required by TDEC.

- . 7 _
Figure 1: ETTP HAPs
Sampling Locations

Legend:

Sampling
* Location

ETTP

Monitoring for this project was conducted at Stations K-2 (Blair Rd opposite the TSCA
Incinerator - 1), Perimeter Air Monitor Station 42 (next to Poplar Creek) and Perimeter Air
Monitor Station 35 (Gallaher Rd Bridge area). See Figure 1. These sites were aso utilized for the
1999 and 1998 campaigns.

M ethods and Materials

The monitoring sites selected were chosen based upon windroses data that indicated the sites
were in the prevailing wind flow patterns for the region surrounding the ORR. The windflow
during the day is a southwest to northeast pattern while during the night; the flow pattern is
reversed. The placement then of TDEC's monitors alowed for sampling that would be
representative of a 24-hour windflow pattern at the ORR.

The project was conducted as closely as possible to the currently established 2001 sampling
project schedule. This schedule was modified as needed to accommodate numerous power
outages caused by construction near the K42 site, and other events that effected movement of the
samplers. Filter samples were collected on a weekly basis and mailed to the state laboratory in
Nashville for analysis.

Materials required for this project included:

1. Hi-Volume sampler 6. Calibration kit

2. Trailer 7. Flow chart

3. Extension cords 8. Level

4. 4x4 vehicle 9. Project dataform
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5. Filters

Results and Discussion

Background Results

A site was located in Norris, Tennessee, near Norris Lake, in a residential area. This site was
monitored during the periods of 4/7-5/21, and 6/23-7/14 1999. The results are shown in Table 1.

Table 1. Background/Norris

Metal of | 1999 Sample result Guideline Concentration
Concern pg/m® pug/m’

Arsenic Undetected 0.0023*

Beryllium Undetected 0.004"

Cadmium Undetected 0.0056 *

Total <0.001 0.00083" Cr VI
Chromium 1000.0* Cr Il

Lead Undetected 15°

Nickel Undetected 0.042"

Uranium Undetected 0.015°

140 CFR Part 266 Appendices; IV, Reference Air Concentrations, V, Risk Specific Doses
’National Ambient Air Quality Standards (NAAQS) for Lead
3Derived Concentration Guide 100 mrem inhalation dose. DOE Order 5400.5

Results from ETTP
HAPs metals were monitored at the K-2 station during the time periods of 1/01-1/04, 3/13-5/30,
and 09/27-11/08 2001. The results are shown in Table 2.

Table2. HAPs K2 Sampling Results

Metal of | 2001 Results 2000 Results 1999 Results 1998 Results Guid€dline
Concern pg/m?® pg/m?® pg/m?® pg/m?® Concentration
pg/m’
Arsenic ND ND <0.01 ND 0.0023"
Beryllium | ND ND <0.001 ND 0.004*
Cadmium | ND ND <0.001 ND —0.0004 0.0056*
Total <0.001 <0.001 <0.0013 0.0007 —0.001 | 0.00083' Cr VI
Chromium 1000.0" Cr 1l
Lead 0.0048 0.0034 0.0026 0.006-0.002 | 1.5°
Nickel ND < 0.001 < 0.001 No sampling 0.042"
Uranium ND ND <0.01 No sampling | 0.015°

140 CFR Part 266 Appendices; |V, Reference Air Concentrations, V, Risk Specific Doses

“National Ambient Air Quality Standards (NAAQS) for Lead

3Derived Concentration Guide 100 mrem inhalation dose. DOE Order 5400.5

The monitor was co-located with DOE Perimeter Air Monitor (PAM) Station K42 — TSCAI.
HAPs metals were monitored at K-42 during the time periods of 2/13-3/13, 11/08-12/31 2001.
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The results are shown in Table 3.

Table 3. HAPs K42 Sampling Results

Metal of | 2001 Results 2000 Results 1999 Results 1998 Results Guid€dline
Concern pg/m® pg/m® pg/m® pg/m® Concentration
pg/m’
Arsenic ND ND <0.01 ND —0.03 0.0023"
Beryllium | ND ND <0.001 ND - 0.0002 0.004*
Cadmium | ND ND <0.001 ND -0.0001 | 0.0056"
Total ND <0.001 <0.0013 0.0009 —0.001 | 0.00083'Cr VI
Chromium 1000.0" Cr I
Lead 0.0026 0.0028 0.0026 ND- 0.05 1.52
Nickel <0.001 <0.001 <0.001 No sampling 0.042"
Uranium ND ND <0.01 No sampling 0.015°

140 CFR Part 266 Appendices; |V, Reference Air Concentrations, V, Risk Specific Doses
’National Ambient Air Quality Standards (NAAQS) for Lead
3Derived Concentration Guide 100 mrem inhalation dose. DOE Order 5400.5

The monitor was co-located with DOE Perimeter Air Monitor (PAM) Station 35 — TSCA2.
HAPs metals were monitored at K-35 during the time periods of 1/04-2/13, 6/28-9/20 2001. The
results are shown in Table 4.

Table 4. HAPs K35 Sampling Results

Metal of | 2001 Results 2000 Results 1999 Results 1998 Results Guideline
Concern pg/m® pg/m® pg/m® pg/m® Concentration
pg/m’
Arsenic ND ND <0.01 ND 0.0023*
Beryllium | ND ND <0.001 ND 0.004"
Cadmium | ND ND < 0.001 ND 0.0056*
Total <0.001 <0.001 < 0.005 0.001 0.00083' Cr VI
Chromium 1000.0* Cr Il
Lead 0.0045 0.0044 <0.0015 ND-0.001 157
Nickel ND < 0.001 < 0.001 No sampling 0.042"
Uranium ND ND <0.01 No sampling 0.015°

140 CFR Part 266 Appendices; |V, Reference Air Concentrations, V, Risk Specific Doses
“National Ambient Air Quality Standards (NAAQS) for Lead
3Derived Concentration Guide 100 mrem inhalation dose. DOE Order 5400.5

Levels of Tota Chromium were compared to the Risk Specific Dose levels for Hexavalent
Chromium at the following monitoring locations: K2, K35, and K42.

As Hexavalent Chromium is afractional constituent of Total Chromium, it is highly unlikely that
these levels of Total Chromium would trandate into elevated levels of Hexavalent Chromium.
These results are consistent with previous sampling efforts. For those monitoring locations at
ETTP, observed levels of Total Chromium could possibly be attributed to the ongoing
decommissioning and decontamination activities related to reindustrialization at the ETTP site.
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Based upon the analytical data generated at these monitoring sites, it would appear that there has
been no significant change in levels of any metals of concern in the ambient air on and around
these sampling points at the ETTP. Background levels, collected near Norris Lake were dightly
lower than samples on the ETTP. This would be expected when comparing an industrialized area
to amore remotely located residential area.

This project has been re-authorized to continue into 2002. Sampling sites will remain as they
have for the year 2001. Future D&D activities that could possibly generate emissions of HAPs
will continue to be evaluated and monitored as required by TDEC.

At the time of this report, the ORR Annua Site Environmental Report (ASER) for 2001 was not
available. However, analytical results from the 1998, 1999 and 2000 HAPs monitoring program
were compared with the 2000 ASER, indicating comparable levels of HAPs in the ambient air in
and around the ORR.

Conclusion

As aresult of the 2001 monitoring campaign conducted by TDEC at the ETTP sites, analytical
results indicate no apparent elevated levels of HAPs metals of concerns. Analyses for al metals
of concern were below guidelines, and/or detection limits of laboratory analysis.

It should also be noted that other incinerator facilities are in the vicinity of the ORR. The
possibility exists that these operations, along with the TVA Bull Run Steam Plant facility on
Edgemoor Road and the Kingston Steam Plant could have an impact on the ambient air around
the ORR. Operations at the TSCA Incinerator cannot be singled out as the sole contributor of
levels seen in the analytical results from the ETTP or the ORR in general.
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